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Milton Roy Motor-Driven 
Pump wit: Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the _ stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


BE SURE TO SEE IT a ® 
at the Milton Roy exhibit, UU h Colaat-. ifem-jige) dm l-taleliam-(el less iaal—ial: 


“10th Annual Instrument 
Conference,”’ Sept. 12-16, 





Shrine Exposition Hall, Los by instrument air signal 
Angeles, Booths A-112 and 
A-113. 

DESIGN FEATURES Here is precision controlled volume Heart of this new motor-driven pump 
tinea aby. 3-15 psi pumping with a plus: automatic ca- is a small, powerful rotary air mote 
Main supply air............ 80 psi pacity control by standard 3 to 15 psi coupled to the stroke-changing mech 
Air consumption: instrument air signal. Plunger stroke anism. Air volume boosters in the ait 





— acing . a length is infinitely adjustable from motor lines give fast, positive position 
otor no . .0.3-0. 4 > 
oe : . : 
Sdenie savetitiions ger inch zero to 100% of maximum by an air ing. An extremely _ stable feedback 
change of pump stroke....... 240 operated servo system that is accurate circuit gives high positioning accuracy. 
Air consumption per inch to within 1%. A change in instrument Air consumption, when the system 
change of pump stroke. .2.5 cu.ft. ae : . .. - : 
Stroke positioning air signal as small as 1/70 psi reposi- is in balance, is low — only 0.3 # 
‘oKe . . 
ai 10 sec./in. tions the plunger stroke length setting. 0.4 cfm. 
Positioning 
accuracy....... better than 1% 
Sensitivity errr t 1/70 psi change new bulletin 955 gives full details. 
in instrument Send for your copy today .. . to 


air signal Milton Roy Company, Manufactur- 
ing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa. 


Engineering representatives in the United States, Canada, 


° ° ° ° CONTROLLED VOLUME PUMPS 
Mexico, Europe, Asia, South America, and Africa. 
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900 and 1500 Ib. 
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| ‘Swimming Pool’ Reactor | 
| Installed at Penn State 


The complete control system for the 
| Pennsylvania State University Swim- 
ming Pool Nuclear Reactor has been 
| installed on the school’s campus. Leeds 
& Northrup Company, Philadelphia, de- 
signed, engineered and built the in- 
| tegrated control. 

The L&N control system, reported to 
be the first “package” system ever fab- 
ricated for a nuclear reactor, is housed 
in the University’s Research Reactor 
Building. 


It is mounted on a bridge across the 
“swimming pool” which will contain 
the reactor core (similar to the “Bulk 
Shielding Facility” reactor constructed 
at Oak Ridge in 1951), and will control 
neutron flux density by automatically 
adjusting control rods within the ac- 
tive lattice containing the enriched 
uranium fuel elements of the reactor. 


In addition to automatic regulation, 
the control system incorporates suit- 
able safety and interlock circuits to 
assure safe operation of the reactor 
under all conditions. 
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Admiral Rickover Receives 
ASME Westinghouse Award 


Rear Admiral Hyman George Rick- 
over, Chief of the Naval Reactors 
Branch, AEC Division of Reactor De- 
velopment, and Director of the Nu- 
clear Power Division, Navy Bureau of 
| Ships, received the ASME George 
Westinghouse Gold Medal Award at a 
banquet on June 21. 

The banquet was part of the ASME : 
semi-annual meeting at the Hotel Stat- 
ler, in Boston. The award, which is 
administered by the American Society 
of Mechanical Engineers, is given for 
achievement and distinguished service 
in the power field of engineering. 

Admiral Rickover, a 1922 graduate 
of Annapolis, first became active in 
atomic energy work when he was 
assigned as assistant director of opera- 
tions for AEC’s Manhattan Project at 
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AUTO-LITE 


Here’s your most trustworthy watchman—made by Auto-Lite 
to chart every change of temperature during operating cycles. 
Put this recorder to work wherever temperature behavior can 
affect operating efficiency or product quality. 






ing charts are uniformly. responsive throughout their entire | and other officers associated with him 


temperature range. Various standard ranges from minus 40°F 
to plus 550°F. Available for wall mounting or portable use. 
Electric or mechanical chart drive. With capillary tubing for 
remote reading. Priced from $49.50. Send for new catalog 
describing Auto-Lite Temperature Recorders and Indicators. 
CHOICE OF 24-HR: OR 7-DAY CYCLE 

7 ASTM Organizes Committee 


On Electronics Materials 


A new committee on electronic ma- 
THE ELECTRIC. AUTO-LITE COMPANY terials was authorized by the Direc- 
INSTRUMENT AND GAUGE DIVISION tors of the American Society of Test- 
TOLEDO 1. OHIO ing Materials to cover the field of ma- 

= ian os terials for electron tubes and semi- 
Si : : conductor devices. The new commit- 


at the Tennessee project continued re- 
search at the Navy Bureau of Ships, 
which led to the construction of The 
Nautilus, a nuclear-powered subma- 
rine. 
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a2 TEMPERATURE RECORDERS AND INDICATORS ta WE to Senearees We 
cathodes, mica stampings, glass-to- 
tal seals dl i nt terial 
, ——SEE THE AUTO-LITE EXHIBIT—BOOTH C-526-I— —tsea in cathode ray tubes and in 
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DataReader 
Model 546 










A transport unit 
for high-speed 
searching, reading 
and recording 
of data on 
magnetic tape. 








Vacuum column 
tape control 


Vacuum method of sensing provides 
servo control of the reel drive motors, 
resulting in a highly sensitive tape feed 
control. Only a short length of tape 
need be accelerated to bring the tape 
to full speed. Exceptionally rapid ac- 
celeration and minimum tape strain are 
realized, since no mechanical system 
inertia need be overcome. 


PERFORMANCE: 


RAPID START—STOP—REVERSE—from 
stop to full speed in 6 milliseconds. 
HIGH TAPE SPEED— optional single 
speed of 30, 40, 50, 60 or 75 in/sec. 
TWO-DIRECTION SEARCH—either di- 
rection, automatically at full speed. 
REMOTE OPERATION—forward, re- 
verse, stop, rewind and selection of 
reading and writing. 

END-OF-TAPE SENSING—stops auto- 
matically at either end of tape. 
RAPID REWIND—2400 ft. of 2” or 
%” tape in 3 minutes. 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
460 No. Sierra Madre Villa 
Pasadena 15, Calif. 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
ElectroData Corporation maintains a nation- 
wide sales and service organization. 
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BETTER TECHNICAL REPORTS 


An approach to better technical writing: 


cut and 


shorten where possible . . . cull bookish words . . . sub- 


stitute action 


By John L. Kent 


pn AS A CHEMIST or engineer, 
can improve your technical reports 
by adopting methods used by profes- 
sional writers. Failure to do so may 
result in injustice to yourself and to 
your career. 


Since your writing is judged by the 
same criteria as that of the pro-writer, 
you must use the same methods to get 
comparable results. Some of these 
methods are really the writers’ “tricks 
of the trade.” One is the use of short 
sentences. 


The short sentence is probably the 
greatest help to understandable writ- 
ing. It permits spacing of ideas. 
Ideally. each sentence should be lim- 
ited to one thought. Very often, how- 
ever, simple sentences are incapable 
of communicating complete thoughts. 
Sentences become longer as modifying 
and qualifying words are introduced 
and as relationships between subject 
and object are developed. 


As sentences become longer, rela- 
tionships between words become less 
clear. Such sentences are harder to 
understand and may require rereading. 
They often lead to errors in grammar. 
Consequently, long sentences must be 
watched. 


During recent years’ researchers 
have come up with a “readability form- 
ula” of criterion. The formula shows 
that when average length of sentences 
runs over 20 words, thoughts become 
difficult to understand. 


Here is a standard in terms of words 
per average sentence: 


Under 10—Easy to read 
15—Fairly easy 
20—Standard 
25—Difficult 

Over 30—Very difficult 


Here is how you can measure the 
readability of your writing. Pick 
several blocks of seven sentences at 
random throughout your manuscript. 


Chief, Editorial Bureau, Consolidated Engineer- 
ing Corp., Pasadena, Calif. 


Reprinted from Chemical and Engineering 
News, Vol. 33, Page 444, Jan. 31, 1955. Copy- 
right 1955 by the American Chemical Society 
and reprinted by permission of the author and 
copyright owners. 


Average the sentence lengths of eagh 
block of seven; then average the ayer. 
age of each block. 


Remember this: A sentence of ove 
25 words generally can be cut inty 
two short ones. After several long sep. 
tences, insert a short one to act aga 
“rest” for the mind. Aim to get mom 
sentences into the easily grasped 10- ty 
15-word length. 


There’s another reason why techni 
cal people in particular should write 
short sentences. In ordinary writing 
shorter words can be substituted tp 
help the reader understand. General 
ly, technical words cannot be simpli 
fied. Short sentences can compensate 
for this limitation. 


Here’s an example: 

Technical sentence: 

“Corrosion damage was not distri} 
uted uniformly on the tube surface 
but was concentrated at random lo 
cations.” 

Newspaper sentence: 

“A 14-year-old boy was arrested last 
night while he was robbing a jewelry 
store.” 


Both sentences have 16 words. Bi 
the technical sentence has 92 letter 
in its 16 words, the newspaper sé 
tence only 63 letters. Short, commo 
words will help keep the letter-coumt 
down. Some technical people have 
trouble here. 


Because of misplaced deference # 
convention, many empty, bookish, 
formalistic, and legalistic words and 
phrases creep into our speech and writ 
ing. Most of them can be called “noh 
working” words. Cull them and sib 
stitute “action” words. Here are af 


examples: 

Avoid Use instead 
with respect to for, about 
effectuate carry out 
ascertain find out, leart 
for the purpose of for 
in the nature of like 
in view of the fact of because, since 
presently now 
along the lines of like 


subsequent to for, after 
avail yourself use 
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Many technical people are troubled 
over paragraphing. What should a 
paragraph include? When do you be- 
gin a new paragraph? In modern 
usage, paragraphs are becoming short- 
In newspapers, for example, 


er. 

almost every sentence Is a paragraph. 
In technical reports, paragraphs 
The first 


should be well constructed. 
sentence of a good paragraph should 
be the topic sentence. It should tell 
the reader what’s going to be said in 
the paragraph. It should also provide 
a transition (if such is needed) from 
the preceding paragraph. This topic 
sentence should be short and direct. 

A good paragraph should also have 
a summarizing sentence which should 
warn the reader—‘this is the end; 
prepare for another thought or another 
subject.” 

The length of a paragraph depends 
on two things: subject matter and con- 
sideration for the reader. 

The rule of composition on para- 
graphing is clear. When the thought 
or subject promised in the topic sen- 
tence is exhausted, start a new para- 
graph. Consideration for the reader 
may modify this rule somewhat. 
Written with the reader in mind, para- 
graphs should do several things: 
¢ Give the reader visual evidence of a 
break in thought. 

Provide just enough material on 
each thought, or facet of a subject, 
not to tire his mind. 

Provide a “hook” for the reader’s 
attention. 


Therefore, it is better to over-para- 
graph. The reader won't object. 
There are three major pitfalls to 
paragraphing: 
* Lack of topic sentence. 
* Lack of unity. 
* Improper development of 
thought. 


To see if you have observed the 
rules of good paragraphing, check your 
paragraphs against these questions: 


central 


1. Is the topic sentence concise? 

2. Does the paragraph need a tran- 
sition sentence? 

3. Does the paragraph contain more 


than one central thought? Yes? (Then 
split the paragraph.) 

4. Can the paragraph be broken 
into two by regrouping information? 
(This is desirable and worth the 
effort.) 


5. Does matcrial in the paragraph 
cover what was promised in the topic 
sentence? 

6. Is a summarizing sentence 
needed? 


After you have written the first 
draft, edit it with a good dictionary at 
hand, and perhaps even a book on 
grammar to resolve doubtful construc- 
tion. 


Read your manuscript several times. 
First read over the entire draft to 
get the “feel” of it. Does it tell a 
story simply and concisely? Cut and 
shorten where possible. 


Read it over a second time, looking 
for bad sentences, lack of topic sen- 
tences, and errors in grammar. If 
time permits, put the manuscript out 
of sight for a day or two. Then read 
it a third time before letting it out of 
your hands. 


Paying attention to rules of com- 
position and grammar is not enough. 
The professional writer soon learns 
many things that are not taught in col- 
lege composition courses. You, as a re- 
port writer, should practice them too. 
For example, have confidence in your 
writing. You cannot do anything well 
unless you have confidence in your abil- 
ity. Also, you must show interest in 
your writing. A good report is the 
result of a lot of hard work—and en- 
thusiasm. But most of all, you’ve got 
to write if you want to be a good re- 
port writer. Writing is something 
that can be learned only through prac- 
tice. 


OHN L. KENT is chief of the Editorial Bureau of Consolidated 
Engineering Corporation, Pasadena, Calif., designers and manufact- 
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urers of electronic data processing and control instruments. 
ceived his early 
where he was born in 1914. 
he attended George Washington University. He 
was a construction office man for 8 years when 
Uncle Sam called him to the Pentagon. 
wrote 3 monagraphs on supply and engineering 
problems for the Army Service Forces. 
end of World War II he has been a government 
information officer for the Department of Com- 

merce Office of Technical Services and the U. S. 

Health Service, 
Chemical Week, 
and industry correspondent for other periodicals. 
Between 1945 and 1954 over 2,500 of his articles 


He re- 
in Czechoslovakia 
In the United States 


education 


Here he 


Since the 


Washington editor of 
Modern Industry, and science 


have appeared in 58 different publications. His work with government 
scientists has resulted in his interest in technical writing improvement. 
In 1954 he made a survey on the writing of Army Corps of Engineers 
technical manuals and taught two classes of Navy engineers at An- 
napolis. He is a member of the AAAS, American Rocket Society. Na- 
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tional Association of Science Writers, Technical Writing Improvement 
Society, and Society of American Military Engineers. 








Genisco Rate-of-Turn Tables 
facilitate fast, precise 
calibration and 
evaluation of rate gyros 


Ball-disc integrator drive provides 
infinitely variable rates from 0.01° to 
1200°/sec. 


EXTREMELY ACCURATE... constancy of angular 
velocity of the turntable is within 0.1%, including 
wow and drift errors, at any rate. 
SMOOTH, CONSTANT ROTATION ... unique synchro- 
nous motor, designed specially for this applica- 
tion, has large diameter rotor; high polar inertia. 
EASY TO OPERATE...single handwheel controls 
turntable speed. Inexperienced personnel can 
operate machine after few minutes instruction. 
IDEAL FOR LARGE VOLUME TEST PROGRAMS... 
ruggedness, simple operation, repeatability, and 
versatile mounting facilities make it the ideal 
machine for production-line testing. 
PRECISE REPEAT POSITIONING ... within 0.2% in 
same rotational direction; 0.5% in opposite direc- 
tion, under 500° per second. 
LOW ELECTRICAL NOISE LEVEL ... better than —55 
oy - slip ring circuit (zero dbm = 1 mw in 
2). 


UNUSUALLY RUGGED . . . built to take years of con- 
tinuous use; requires only minimum amount of 
maintenance. 


TABLE CAPACITY ... 100 pounds. 


ACCESSORIES INCREASE ITS USEFULNESS! 


SUB-RANGE ADAPTER... extends low range of 
Genisco Rate-of-Turn Table to 0.0001° per second. 


PRECISION STROBE UNIT... for use in areas where 
accuracy of line frequency is questionable, or for 
calibration of gyros with accuracies better than 
line frequency. 


MOUNTING STANDS... available in portable and 
fixed models. 


Send today for complete specifications. Please direct 
your inquiry to Contracts M ger, Genisco, | Pp 
ated, 2233 Federal Avenve, Los Angeles 64, California. 
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Now you can record signals from electric pickups and 
pneumatic transmitters on the same chart. 












Thermocouple 


Resistance 
Thermometers 


Pneumatic 
Transmitter 


Gas Analyzer 
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Get the records you need on the same chart. Plug-in receivers are 
available for these other variables — 








% combustibles density flow pH ratio speed 
combustion differential liquid level position smoke density temperature 
conductivity draft % oxygen pressure specific gravity vacuum 
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instrumentation paces automation 


This theme for the 10th Annual Instrument-Automation Conference and 
Exhibit at Los Angeles during September 12-16th takes on added sig- 
nificance each day. The Geneva Conference on Atomic Energy just 
concluded focuses the absolute necessity of measuring and control in- 
stru~ ents for operation of nuclear reactors. The recent White House 
release of the U. S. program to put a manmade satellite around the earth 
emphasizes the complete reliance on scientific instruments for its suc- 
cess. Daily announcements of new instruments and startling new indus- 
trial applications emphasizes the increasing dependence of measure- 
ment and control equipment for improved industrial production. 


Instruments are not automation — rather they make automation pos- 
sible. They are the sensors, nerves, brains, pilots and muscles which 
make possible the automatic operation of machines and processes. In- 
dustrial automation was originally the result of a need to make a proc- 
ess operate. Simply because plants and equipment were designed 
beyond the point where human senses and power could effectively op- 
erate them, there was the need for devices to do it. Measuring and 
control devices had to be found after the plant was built or designed. 
For over 40 years the process industries, with the help of instrument 
manufacturers, have experimented, improvised, developed, and designed 
measurement and control equipment to make their plants operate. To- 
day the tide is turning. Instruments precede the plant. No longer are 
instruments hung on a plant after it is built. Now measurement, trans- 
mission, and control are major criteria for process design. Automatic 
control is now being recognized as a means of obtaining vast produc- 
tion increases. 


It is becoming less difficult to integrate instruments with other plant 
equipment. Because automatic control is proved feasible, more and 
more new instruments are streaming from the factories of thousands of 
instrument manufacturers. With ever increasing standardization, these 
mechanical, hydraulic, pneumatic, electrical, electronic and optical in- 
struments provide new applications for hungry American industry. The 
many new products and services displayed at the 10th Annual ISA Los 
Angeles Show are typical of the extreme progress being made in the 
availability of industrial instrumentation. The many technical papers 
and discussions are typical of the extensive research, design, testing, 
and application of scientific and industrial instruments. 


Despite this phenomenal progress we are only at the beginning of auto- 
mation through instrumentation. 


Charles W. Covey 
Editor 
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Guest Editorial 


° A concept of fully mechanized industry that proposes 
using automatic machines to control and integrate 
entire processes from raw material to consumer 
and avoid human errors in modern accelerated 


operations 


e Because many ISA Journal readers have not had the 
opportunity to read this exceptional story by two expert 
pioneers in the field of automatic control, it is being re- 
printed in this September issue by special permission of 
the St. Louis Post Dispatch, copyright owners, and through 
the courtesy of Dr. Wiener and Professor Campbell 


\ UTOMATIZATION is not merely the construction and 
: assembly of gadgets which work without machine tend- 
ers or with a small group of machine tenders. Automatiza- 
tion is, in essence, a philosophy of the production and serv- 
ice processes used by man, which permits the concept of a 
new sort of factory, a new sort of thinking about how to 
develop factories, and a new sort of thinking which may 
enable us to develop the optimum business structure to 
benefit properly from the new type of factories. 
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By Norbert Wiener and Donald Campbell 






The automatic factory is merely one facet of automatim 
tion; and quite possibly one of the less important ones. The 
whole problem of raw material procurement, manufacturing, 
distributing and marketing must be studied from a cok 
sistent standpoint, in which the philosophy of automatim 
tion will govern every stage. 


The philosophy which underlies automatization consider 
the operation of a factory or process as consisting in a coh 
tinual monitoring of performance, a continual comparing 
of the actual performance with a set of standards, and the 
continual modification of the process behavior so as 
eliminate errors or departures from the standard. Once 
this philosophy is understood, much of this monitoring cal 
be handed over to machines, which can be made to have 
finer discriminations than human beings, and which cal 
act more quickly. 








The first crude beginnings of this mechanizatico:: of mor 
itoring a process to optimize a performance go bac ‘9 the 
turn of the century. However, the field received an i 
portant impulse at the time of the last war, from the ted 
nique of anti-aircraft-fire control. Here we faced the prob 
lem of the need to act quickly during the very limited timé 
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when tne enemy airplane was observable and in range. This 
forced on us the need of organizing a computational job in 
advance so that the policy of aiming and firing guns could 
be considered at a time long before the heat of action was 
upon us, and so that the carrying-out of this policy could be 
relegated to machines capable of acting in what we may 
call the interstices of human time. 


We make no claim that the machine is wiser than the 
man. We leave such science-fiction stuff to the cult of 
gadget-worshippers, to which we do not belong. We say 
simply that where time is of the essence, the machine 
may be faster than the man, and that policies should be 
formed in advance, rather than in the heat of action. The 
operational procedures which devolve should be relegated 
to machines that have a naturally fast reaction, and should 
not depend on the instantaneous overloading of the human 


nervous system. 


It is this demand for speed in action that has led to the 
use of automatic signal systems on the railroads, less sub- 
ject than are human beings to fatigue, to illness and to 
faults of observation. The airlines have followed the rail- 
roads into this field, with a far greater wealth of instru- 
mentation and precision of timing. 


Like the railroad or the airfield, chemical plants, and in 
particular oil cracking plants, with their composite control, 
part human and part automatic, already are hovering on 
the brink of disaster. As the demand for production in- 
creases, these plants will be pushed closer and closer to 
the danger limit where we can no longer depend upon the 
vicissitudes of human observation and human readiness for 
quick response. 


Thus it is in the chemical and petroleum industries that 
we find much activity in the fields of control and of in- 
strumentation. The existing policy of instrumentation and 
automatization appears sound for existing plants, but for 
new plants and expansions, doubt has arisen. The trend 
is towards much more automatization. 


The completely automatic factory is not here in its final 
form, yet automatization has gone far enough so that the 
idea is already an important ferment in industry. No 
future development of industrial policies can dare to ignore 
it. 


Automatization represents a correction of the perform- 
ance of machinery or processes which must be based on the 
continual instrumental monitoring of those performances. 
Therefore it must advance in lock-step with instrumenta- 
tion. 


Many of the instruments that we shall need to keep us 
in touch with the performance of our machines do not yet 
exist. Many of the toois to convert this information into 
action do not yet exist. Some of them could not even have 
been conceived if we were forever to be subject to purely 
human limitations in the observation of our data and in 
the action motivated by such observation. Thus the very 
fact that we know that automatization is possible permits 
and forces us to improve the art of instrumentation. 


For example, the thermometer, which is one of the chief 
Sense organs of the chemist, is essentially a crude averag- 
ing instrument. It gives a mean temperature over time 
and over space. There are many small centers of chemical 
reaction, and our present instruments are too coarse to 
observe them. To monitor chemical processes by tools now 


in existence is like playing the piano with boxing gloves 
on, 


We emerged from World War II with a vast new Erector 
Set of gadgets with which to play. We believe we can make 
something great, but we are not quite sure what it will be. 
At present, the main need of automatization is for new 
concepts rather than new gadgets. 


Production processes are highly mechanized arrange- 
ments of unit processes manipulating materials in motion. 
At present, only very few of these are accompanied with 
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adequate instruments for recording the actual state of these 
processes, or with new mechanical hands for performing 
finer operations on the basis of such observations. 


Moreover, the actual manufacture of a product is part 
of a business undertaking which involves banking, market- 
ing and other service processes. It involves such mathe- 
matical control methods as the continual scanning of the 
performance of the whole operation in matters concerning 
the sampling of the product for rejects and the consequent 
readjustment of the producing machines. 


The cost-accounting and other business functions accom- 
panying an industrial process are not mechanized at pres- 
ent, or, if they are mechanized, it is generally by a separate 
business machine not intrinsically co-ordinated with the 
machine of production. 


For true automatization, the white collar operations in- 
volved must be mechanized to the same extent as the 
factory operations, and subject to an overall control in 
which both the factory elements and the white collar ele- 
ments are taken into consideration. 


In the vast majority of cases, we are not yet in possession 
of the mathematical theory and the information necessary 
to reduce the whole sequence of operations to a form suited 
to the use of fully automatic machinery. The business man 
has not yet become quantitative in his treatment of the 





business problems. Until he does, fully automatic plants 
will not be built, and automatization will be little more 
than increased mechanical complexity, with a few feedback 
techniques or servo-techniques introduced as a seasoning 
to a very old-fashioned dish. 


This conversion of future manufacturing techniques to a 
high level of automatization cannot be carried out without 
vastly more experience than we now possess. We shall 
have to construct many pilot plants before our techniques 
are stabilized. These pilot plants are expensive; they are 
particularly expensive because the intermediate automatiza- 
tion which we shall need before our practice is well-de- 
veloped on a large scale, mass-production basis will require 
all the parts to be hand-tailored. 
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In at least one plant in which a simple yet precise auto- 
matic control of a process was designed, it required some 
four years of steady work on the part of several skilled 
servo-engineers to supervise the many details of construc- 
tion and installation. Ecen after this, it was no trivial task 
to train the service and maintenance personnel, as well as 
the supervisors and engineers. 


Not all the ideas of automatization will appear in the 
metal of the new factory and machines of the new office. 
The whole scheme of human organization involves the ap- 
preciation and use of new concepts. To introduce new con- 
trols in an obsolete plant will be wasteful and expensive, 
and it cannot be regarded as an adequate test of the pos- 
sibilities of a full and well-worked-out automatization. 


The layman has found the subject of automatization 
rather exciting, at least in a confused, science-fiction man- 
ner. In this he is not overrating the ultimate technical and 
social importance of automatization, but he is taking a few 
sensational aspects of the subject for its real nature. At 
this time when the business promoters have already gotten 
wind of the publicity value of automatization, a confused 
attitude of this sort is a public danger. 


Here I, Norbert Wiener, the senior author of this paper, 
wish to speak in my own name. Mr. Campbell is doing 
very important work in advising engineering firms on the 
technical possibilities of automatization, and I consider 
this completely legitimate. However, I have a rather special 
relation to the subject, and I feel a deep moral responsibility 
for the future of a field which I had my share in founding. 


Since many of the lay public attribute some importance 
to my opinion, it is essential that it be an opinion not 
prejudiced by any financial interest in any particular en- 
gineering firm in the field. I have therefore consistently 
refused consultation fees, retainers, or anything that would 
allow any entrepreneur in automatization to use my name. 


On an engineering level, a group of eager beavers who are 
doing servo-mechanical work find it profitable to cover their 
activities by the words “automatization” and “cybernetics.” 
This latter term represents the point of view in which 
communication and control are included under a single 
group of ideas. It was used long ago by Ampere in a 
sociological sense, but its modern use is an independent 
re-invention of my own. I cannot protest against the free 
use by any man of a word that I intended as a common 
noun, but I do protest against the appropriation of words 
covering a certain philosophy of engineering by many engi- 
neers with only a fragmentary idea of what these words 
mean. 


Now let us come to the promotion aspects of automatiza- 
tion, a field in which many people are using terms like 
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“automatization” and “cybernetics” who have far legs ¢ 
to their use than those eager engineers who are flying 
new flag as their house colors. Since these people 
coming into prominence, we must issue a joint warning 
the prospective investor. 


A few years ago, the possibilities of automatization wer 
not sufficiently realized to make the field tempting to 
promoter. A few years from now, the race between 
various firms will be nearing the stretch, and you may } 
a pretty good idea of your horse’s form. 


Every new invention has gone through a specula 
period, when bubbles have come to the surface, and bubb 
have burst. We all know of the railroad mania in Eng 
during the second quarter of the nineteenth century, 
great technical development after the Civil War was pre 
on by the Daniel Drews of time. Wireless, radio and te 
vision have all gone through their speculative phases 
have come out at the other end. 


It is because we believe in the general soundness of 
idea of automatization, and because we are conscious 
the word is being bandied around by many people, some 
whom have nothing to contribute to the field, and who are ~ 
unaware of the most elementary ideas of the subject, that 
we do not wish to see these fields of engineering flare wp 
and get a bad name which can only lead to the discrediting 
and the crippling of their normal development. 


The main stream of automatization involves many ideas, 
some of which are difficult even for a good engineer to 
master, and many of which do not as yet exist. If you 
are not prepared to struggle with these ideas, and if the 
notion merely pleases you by its romantic name and its 
science-fiction atmosphere, keep away from it, and watch 
your hat and coat. At present, the word “automatization” 
is something to conjure with, and the vultures are circling 
above us. 
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Both authors are on the faculty of the Massachusetts 
Institute of Technology, Cambridge, Mass. Norbert Wiener 
is professor of mathematics and Donald Campbell is asse 
ciate professor of electrical engineering. Wiener has beet 
active in originating the ideas which have gone into the 
modern conception of the automatic machine. Campbell 
has developed the layout and details of many such me 
chines, and of processes using them. 


The article uses the word “automatization,” as the pret 
erence of the authors. Popularly the word “automation 
has been used to cover the same field. 


TYPICAL of centralized automatic control 
in the process industries is the graph 
panel for the fluid catalytic cracking oa 
at Richfield Refinery of Richfield Oil Co 
poration located near Los Angeles 
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T WAS JUST AFTER 7:00 P. M. on Wednesday night, 

January 25, 1939. Professor John R. Dunning, then 
physicist in charge of Columbia’s cyclotron laboratory, 
entered Pupin Physics Building and walked downstairs 
to the basement. There he found Dr. Eugene T. Booth 
of Columbia and Professor Francis G. Slack, a visitor 
from Vanderbilt University, making final tests on the 
emissions from the newly-completed cyclotron. 


Dunning and Professor Enrico Fermi, another Colum- 
bia physicist, had been discussing an experiment for the 
past week that would settle a question then being fervently 
debated in scientific circles. The question: could uranium 
atoms be split into smaller parts? If so, such fissioning 
would release relatively huge amounts of energy, most 
physicists agreed. Dunning and Fermi decided, therefore, 
to verify the possibility of uranium fission by attempting 
to measure any energy given off when splitting should 
he taking place. If they discovered a sizable release of 
energy, that would prove that fission had occurred. 
Dunning had come down to the cyclotron laboratory to 
try such an experiment. Luckily the detecting system 
was already set up — Booth and Slack were using it for 
their tests. 


A sheet of metal a few inches across, coated with ura- 
nium oxide, was positioned opposite a plain metal sheet 
connected through a detector and amplifier to an oscillo- 
scope. Dunning then brought a radium-beryllium source 
close to the uranium. Soon large pips began appearing 
on the screen, visual proof that energy was being given 


off. 


Booth and Slack were elated. Energy from the atom 
was possible. But Dunning was skeptical — there might 
be something wrong with the test set-up or measuring in- 
struments. He checked and re-ran the experiment, but 


At 11:00 P. M. even 


Dunning was convinced and the three scientists went 


the answer remained the same. 


home. 


This was the beginning of unremitting work that final- 
ly resulted in the atomic bomb. Two teams of Columbia 
faculty members immediately set out to answer the next 
two questions: was it U-238 or its scarce isotope U-235 
that split; could a self-sustaining chain reaction be started 
and thereby liberate fantastic amounts of energy all at 
once ? These questions were answered and a second set 
attacked before the federal government began pouring 
money and manpower into the development. 


Reprinted by permission of Columbia University, 
Engineering Center, 1955 Annual Report. 





The Future 
vr Peace time application of nuclear energy is the greatest 
challenge to American industry—the instrument and auto- 
matic control industry in particular. They have 12 years 
of experience in the manufacture and application of 
measurement and control equipment for production of 
and research with fissionable materials. As nuclear tech- 
nology comes into focus, the industry can see new im- 
mediate fields to conquer; new and improved processing 
of nuclear products; reactor operation and control; and 
unlimited use of radioisotopes through improved instri- 
mentation. Typical of the new uses of nuclear energy 
is the first atomic reactor for medical research (right) 
being built by North American Aviation for the Medical 
Center at the University of California at Los Angeles. 

















































Selecting Control Valve Trim 


For High Pressure Drop 


And Erosive Service 


By Paul Wing. Jr.* 


NE OF THE PRINCIPAL CHANGES in control valve 

construction over the last few decades has been the 
development of a series of special alloys, both ferrous and 
non-ferrous, which can be used for the valve body and in- 
ternal parts. A good background in the uses and limita- 
tions of these materials is one of the principal factors in 
control valve selection. 


The plug and seat rings are now almost universally made 
of 18-8 stainless steel as a standard. Special materials are 
required on applications involving unusual corrosion con- 
ditions, certain very high or low operating temperatures, 
and on high pressure drop or erosive service. These con- 
citions often occur simultaneously and the influence of one 
or the other may be very subtle. Nevertheless they can be 
separated and discussed in a very practical manner. 


The purpose of this article is to give a practical summary 
on the selection of erosion resistant plugs and seat rings 
(defined for this article as “trim’’) for control valves. The 
first section covers the factors determining the need for 
erosion resistant trim and the second summarizes current 
practice on what is available with particular emphasis on 
materials of construction. The problem of corrosion so 
often associated with erosion in control valves is only sug- 
gested where necessary in the interests of clarity. 


Principal Valve Types 


There are four principal valve body types under discus- 
sion. These are shown in the following simplified drawings 
with the plug and seat rings shaded for emphasis. 


Figure 1 shows a typical top and bottom guided double 
seated V-port valve. This body is still the most widely 
used for general service. It is available in the full range of 
sizes and pressure ratings. It often may not be the ideal 
theoretical choice for relatively high pressure drops but 
it is less expensive in general than the angle valve often 
considered for this service. It can be operated with stand- 
ard air diaphragm motors at much higher pressure drops 
than the more desirable angle type which is essentially 
a single seated valve installed with the flow tending to 
close. Figure 1 valves are equipped with various plug types 
such as solid lathe turned parabolic, linear, etc., and are 
also made in single seated designs but the problem of ma- 
terial selection is generally similar. 


*Manager, Product Application, Mason-Neilan Regulator Co., Boston, 
Mass. 
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Fig. 1. Top and bottom guided Fig. 2. Top guided heavy diy 
V-port valve. screwed bonnet valve. 


Figure 2 shows a heavy-duty screwed bonnet valve made 
in both globe and angle styles up through the 2” size with 
a 1” maximum orifice for operating pressures and pressure 
drops up to 6000 psi and service temperatures up to 450°R 
The valve plug is characterized by the heavy single top 
guide and simple lathe turned construction. The seat ring 
is extra-heavy with a deep thread and hex head so that it 
can be screwed down tight against a gasket or removed 
readily. 








Fig. 4. Top guided streamline 


Fig. 3. Top guided split body 
heavy duty angle valve. 


angle valve. 
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Figure 3 is an angle style horizontally split body in which 
the seat ring is clamped between the two body pieces. 
These valves in general are produced in both globe and 
angle styles up through 6” size in ratings through 600 lbs. 
ASA. In the larger sizes, the pressure drop is limited by 
the unbalanced forces acting on the single seated plugs. 


Figure 4 shows a typical streamlined angle valve which 
is really similar to the valve in Figure 3 from the viewpoint 
of erosion resistance except that the seat ring is held in 
the body by a threaded retainer. This valve in general is 
made for heavy-duty service in sizes through 8”. In the 
larger sizes on high pressure drop service, an electric 
motor, a hydraulic operator or other powerful device may 
be used as an operator. 


Factors Determining Selection of Hard Trim 


The selection of hard trim for control valves depends on 
a number of inter-related factors. One of the first questions 
might be “What is the pressure drop beyond which hard 
trim should be specified?” There is no simple answer to 
this question although for lack of something better, many 
valve specifications set up an arbitrary pressure drop limi- 
tation generally ranging from 150 to 200 psi for 18-8 stain- 
less plugs and seat rings. On fluids such as clean dry air 
or gas, there is ample evidence that the pressure drop might 
be as high as 500 psi without showing serious wear due to 
erosion. In most cases the cost of hard trim is not exces- 
sive and a general limitation of 150 psi pressure drop is 
sound. 
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Fig. 5. 6” Eroded seat ring from Fig. 4 style valve. 


The principal weakness in such a rule is the fact that 
there are many cases where serious erosion can occur at 
pressure drops far less than 150 psi. This wear can occur 
as erosion due to solid particles carried along in the fluid. 
For example, in oil refining, the use of fluid catalytic units 
has brought up a special problem in handling hot oil con- 
taining fine clay in suspension. Figure 5 shows what is 
left of a special streamlined seat ring from a 6” Figure 4 
style angle valve on this service. The pressure drop was 
around 50 psi and the service life was measured in weeks. 
This piece was made from 18-8 stainless. Change of ma- 
terial to hardened Type 440-C stainless steel extended the 
Service life almost indefinitely. 


In the natural gas transportation field, there is an un- 
usual problem due to dust in the gas. While this is gener- 
ally a temporary condition, it can represent a serious 
Problem as can be seen from Figure 6. This shows the 
lower plug section on an &” parabolic plug used on pres- 
Sure reducing service on a natural gas transmission line in 
upper New York State. The pressure drop was approxi- 
mately 200 psi from 325 psi to 120 psi, yet the fine dust in 
the gas has: cut the 18-8 stainless plug surface so severely 
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Fig. 6. 8” Double seated parabolic plug from Fig. 1 style valve. 


that it was taken out of service. This plug was made with 
Stellite faced seating surfaces whereas it should have been 
hard all over. 


On steam service, there are sometimes special problems 
from erosion due to the carry-over of fine particles of boiler 
compound in the steam. Steam by itself is not particularly 
erosive. There is some evidence that wet steam may be 
somewhat more damaging but the 150 psi pressure drop 
limit should be OK unless there is entrainment of fine solid 
particles. 





Fig. 7. 1%” Diameter top guided plugs from Fig. 3 style valve. 


In addition to these problems due to entrained dirt, there 
is the serious problem of selecting trim for heavy slurries. 
To show the magnitude of the problem, Figure 7 shows a 
smooth contoured angle valve plug from a Figure 3 split 
angle body valve. Beside it is the remains of a similar plug 
taken from a valve on slurry service in a uranium ore 
processing plant. The pressure drop was 100 psi and the 
service life two weeks. This plug was coated over the 
entire tip with No. 1 Stellite, a particularly erosion re- 
sistant hard facing alloy. 


If entrained solid particles can cause serious damage at 
relatively low pressure drops, it is understandable that the 
damage is even more severe at high drops. Figure 8 shows 
a section through a seat ring of the type in Figure 2 on 
high pressure drop service. This particular seat ring was 
taken from a valve installed on a high pressure gas well. 
The terrific cutting and erosion is due to the presence of 
sand in the gas. The gas may come out of the well rela- 
tively clean for a long period of time and suddenly for a 
short time, it may carry along sand. The damage shown 
here can occur in a matter of a few hours or even possibly 
minutes. The seating surface on this ring was also Stellite 
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Fig. 8. 


%” orifice sectioned scat ring from Fig. 2 style valve showing 


sand cutting. 


faced as can be seen by the light areas in the illustration. 
Even a completely hard plug and ring would not last long. 
Cemented carbides in the form of plug tips and deep seat 
ring inserts are often used since they may last through 
the period of sand carry-over and still be serviceable. 


Another type of damage associated with high pressure 


drop on liquids is cavitation. 


It is relatively rare but can 


occur for example on cold water service at relatively high 


pressure drops. 


It is caused by the rapid collapse of small 


bubbles of vapor in the throat of the valve beyond the point 


of maximum 
pressure reduction. 


restriction. 


These 


bubbles are formed by 
Recovery of pressure in the outlet sec- 


tion causes the bubbles to collapse so rapidly that the liquid 
rushing in to fill the voids will actually damage the metal 


surface. 


Generally speaking, a valve in which cavitation 


is occurring will sound as though a lot of gravel was going 


through it. 


have a relatively streamlined shape. 
through a seat ring from a Figure 2 valve used on cold 


water 


service. 


It is much more likely to occur in valves which 


Figure 9 is a section 


Note that the inside of the ring is badly 


pitted and worn away below a nicely defined line indicating 


the extent of Stellite facing. 
rence of cavitation damage. 





pe 


This is typical of the occur- 


A type 440-C hardened stain- 
less or a solid Stellite ring in this case would give satis- 
factory service life. 


Fig. 9. %” orifice sectioned seat ring from Fig. 2 style valve showing 
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cavitation damage. 






Fig. 10. %” Dia Carboloy tipped plug from Fig. 2 style valve, 


To emphasize that there are many special conditions that 
must be considered on specific applications, Figure 10 show 
a close-up view of a 4%” diameter cemented tungsten carbide 
tipped plug along with a household match for scale. This 
plug had a limited service life (6 months or less) wha 
handling liquid ammonia with an inlet pressure of approxi 
mately 4000 psi and a pressure drop in excess of 3500 psi 
The dotted lines along the edges of the plug indicate th 
original profile. The actual wear is so slight that ona 
flow test, the discarded plug is essentially identical toa 
brand new one except for the first 10% of the rated stroke 
of %”. The principal problem here is the fact that the plug, 
only %” in diameter, is far too large. On the other hané 
a smaller diameter is not practical when using a hard brit 
tle material such as a cemented tungsten carbide. This 
piece was taken from a commercial unit not a pilot plant 
It emphasizes the point that many valves operating at very 
high pressure drops require very small orifices and th 
amount of erosion that can be tolerated is substantially 
reduced. 


Another serious influence on the erosion resistance d 
valve trim is its corrosion resistance under particulat 
operating conditions. The subject is very complex and 
could easily be expanded into a full discussion. The effect 
are often so similar to straight erosion that there is liable 
to be considerable confusion. One very common and it 
teresting example is the “erosion” of a carbon steel valve 
body through the action of flashing hot water. Even @ 
pressure drops under 50 psi, ordinary boiler feed water # 
steam condensate -an severely erode carbon steel. The Us 
of a low alloy steel body such as 4-6% chrome, %% mol 
completely stops the damage. This particular problem is 
still widely misunderstood. It is difficult to think of flash 
ing steam condensate as being corrosive but such is # 
tually the case. The erosion of the angle valve plug in 
Figure 7 handling uranium ore slurry may have bee 
accelerated by corrosion since the liquid carrier was some 
sort of acid solution. 


Type of Service 


The actual type of service in which the valve will operate 
has a direct bearing on the selection of proper plug and 
seat ring materials. There are three general servitt 
classifications which should be considered. 


1. On-Off 


If a valve is to be used for on-off service, the type of hard 
trim and the necessity for it depends on the frequency of 
operation and the normal valve position as well as 
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potential pressure drop. If a valve is to sit wide open 99% 
of the time with little or no pressure drop across it and be 
called upon to close in some emergency only, hard trim is 
not necessary even though the drop in the closed position 
may substantially exceed the 150 psi arbitrary limit. If 
the service is similar but the valve is shut most of the time 
with a high drop across it and opened only in emergency, 
the seating surface on the plug and seat ring may be hard 
faced but no other part of the plug and ring need be hard. 
Another consideration on this service is the frequency of 


operation. 


9. Emergency Throttling 


Emergency throttling is similar to on-off service. A 
typical application would be gas relief to flare in a natural 
gasoline plant or similar refining unit. In this case the 
valve may be closed for months at a time with a high 
pressure drop across it and be called upon to throttle only 
for a few minutes. Here the requirement is for hard fac- 
ing on the seating surface of the plug and ring only. As 
the frequency of service increases, serious consideration 
should be given to the selection of a plug which is hard 


all over. 


3. Continuous Throttling Service 


If a valve is to be used continuously to absorb high pres- 
sure drop, both plug and seat ring should be made of erosion 
resistant material. Hard facing of limited areas partic- 
ularly on the valve plug is of doubtful value. In particular 
the plug guides should be wear resistant, a point often 
neglected. 


Materials of Construction 


While the foregoing remarks do not set up specific rules 
as to when wear resistant trim should be used, they do pro- 
vide the background on which the decision should be based. 
Once hard trim is selected, the particular valve manufac- 
turer should be consulted for a specific recommendation as 
to materials of construction. Manufacturing techniques and 
price narrow the selection to a relatively few materials 
which are now discussed in broad terms. To make this 
section useful, fairly specific statements are given on uses 
and limitations. Many points are subject to minor quali- 
fications but the idea is to summarize current practice 
rather than cover any one material in complete detail. 
First solid hard or hardenable alloys are discussed, then 
various hard facing or surface hardening techniques. 


The Martensitic Chromium Stainless Steel Group 
Represented by A. I. S. I. T-440-C 


The group of stainless steels identified by this heading 
are a class containing chromium but no nickel. They re- 
spond to heat treatment and can be hardened and tempered 
to give a wide range of mechanical properties. They are all 
strongly magnetic and are called martensitic because of the 
particular arrangement of the internal crystal structure. 
An alloy widely used in the control valve industry is Type 
440-C,a 17% chromium, 1.00% carbon alloy. In addition to 
relatively high hardness, its corrosion resistance in the 
hardened state is reasonably good, making it suitable for all 
ordinary refinery applications as well as steam, water, and 
air service. The alloy is procured in the fully annealed 
state, machined to rough dimensions, hardened, and then 
sround to size where necessary. 


From a practical standpoint the most serious limitation 
to the use of Type 440-C stainless is that it is available only 
in the form of bars or hammer forgings. It can be cast but 
the foundry rejection rate is very high and there are also 
Serious problems in obtaining proper hardness in the fin- 
ished piece. This means that Type 440-C is seldom used 
for the more complex plug shapes such as the V-port in 
Figure 1 valves. The only exception to this may be in 
the smaller sizes which are sometimes produced from 
hammer forgings. 
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Fig. 11. %” Broken seat ring from Fig. 1 style valve. 


It is also difficult to produce threaded seat rings of the 
type in Figure 1 even though the rings are produced from 
hammer forgings up through the 4” size. This brings out 
another limitation in the use of this alloy. It does have a 
tendency to warp when it is heat treated and the heat 
treated piece is also relatively brittle. Figure 11 shows a 
%” seat ring which was broken in two when being inserted 
in the valve body. Breakage can be minimized by providing 
a definite radius at all corners on the machined surfaces. 
In the larger rings, the problem of warpage can be serious. 
The distortion may be very slight but on high pressure drop 
service, it is essential to have a very tight seal between the 
seat ring and the valve body. This is particularly true on 
steam service where severe erosion can occur if there is 
any leakage at all behind the ring. 


For these reasons, Type 440-C is generally limited to seat 
rings in the styles shown in Figures 2, 3, and 4. Figure 2 
uses the heavy-duty threaded construction with the gasket 
underneath to insure tightness. The non-threaded rings on 
the angle valves in Figures 3 and 4 can be trued up readily 
by grinding after heat treatment. 


The final limitation on this alloy is that it cannot be 
welded. For example, a Type 440-C seat ring could not be 
seal welded into a body. 


17-4 PH Stainless 


A very interesting new stainless alloy known as 17-4 PH 
is now being used for valve trim. It is a 17% chromium 
4% nickel stainless steel containing 4% copper. It re- 
sponds to the low temperature (900°F) hardening phe- 
nomenon known as precipitation hardening. The maximum 
hardness is 40 to 42 Rockwell C and in general the corrosion 
resistance is superior to that of the 400 Series stainless 
group. 


The principal advantages are that it is available in cast 
as well as bar form and it can be heat treated with a mini- 
mum of distortion, scaling, ete. It also has corrosion re- 
sistance approaching 18-8 in combination with a relatively 
high hardness. Parts can be completely machined before 
hardening eliminating expensive finishing operations. 


Plugs and rings have been made up to 12” in size and 
are now in service on a variety of applications. The alloy 
should be excellent for general application on clean fluids 
at drops up to 1000 psi or possibly higher. It is also being 
tried on services such as the slurry bearing recirculating 
oil stream on cat crackers where its corrosion resistance 
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and all-over hardness should be of real practical value. 


The Cemented Carbides 


The cemented carbides are a very special group used for 
applications requiring exceptional erosion resistance. Two 
principal alloys are made from tungsten and chromium 
carbide although there are many different alloys produced 
under various trade names. 


Briefly, these alloys are made by grinding the crystalline 
carbides of certain metals to a fine particle size and blend- 
ing with a suitable binder such as nickel or cobalt. The 
powdered mixture is then formed to the desired shape by 
pressing or extruding and then sintered in an electric 
vacuum furnace at high temperature. 


The resultant product, which must be a simple shape, 
can then be fitted and silver brazed or mechanically 
fastened to a machinable base such as a threaded 18-8 stain- 
less steel seat ring or a plug guide section. Figure 3 showed 
a plug tip silver brazed to the guide in this manner. 


The tungsten carbide group is now being displaced on 
many valve applications by the chromium carbide group. 
While possibly not as wear resistant, this group combines 
excellent wear resistance with good corrosion resistance and 
is generally a little tougher or less brittle. 


A typical alloy for example contains 83% chromium car- 
bide plus 2% tungsten carbide dispersed in a nickel matrix. 
It is harder than the hardest tool steels. The hard carbide 
particles actually range between sapphire and diamond in 
scratch hardness tests. It is not practical to make direct 
hardness comparisons with conventional alloys. 


Use is generally limited to single seated valves of the 
types in Figures 2, 3, and 4. The pieces are generally in 
the form of inserts with simple straight line shapes 
although a seat ring of the clamped type shown in Figure 3 
can be made solid and simple contours can be ground. 
Cemented carbides should be considered on all services 
operating continuously at drops in excess of 1090 psi or on 
severe erosive service. Cost is relatively high due to the 
necessary design modification, difficulty of fabrication, and 
limited demand. 


Ceramics 


Ceramics or porcelains can be used for limited applica- 
tion on extremely erosive and/or corrosive service. A 
typical material would contain 85-90% aluminum oxide and 
5-10% silicon dioxide with the remainder as binder. Such 
a porcelain will measure next to diamond in hardness. It 
is even more limited in application than the cemented car- 
bides due to fabrication problems, brittleness, and the 
difficulty of attaching the inserts to the metal base. It 
could not be used for example to fabricate a %” diameter 
plug like the one in Figure 10. It might represent a solu- 
tion however on abrasive slurry service which is also 
strongly corrosive. 


Stellite Facing 


One of the most widely used techniques for increasing 
erosion resistance is Stellite facing of selected portions of 
the plug and ring. 


There are several grades of Stellite and other similar 
proprietary alloys to which these remarks apply. The most 
common alloy for valve use is No. 6 Stellite which is a 
cobalt, chromium tungsten alloy with a hardness of about 
40-42 Rockwell C. It is available in the form of cast rods 
and is generally applied with a gas torch. 


The Stelliting and finish machining of large areas such 
as a complete parabolic plug contour or the plug guide 
posts is time consuming and consequently expensive. Be- 
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Fig. 12. Damaged lower skirt and guide on 2” V-port from Fig, | 
style valve. 


cause of this the hard facing is usually applied as a narrow 
band at the seating surface of a seat ring or at the cop 
responding area on the plug. 


Stellite facing properly applied is very erosion resistant 
and corrosion resistant as well. An intelligent decision 
however must be made as to what areas on the plug ani 
seat ring should be hard faced. The various valves com 
panies offer different combinations to meet particular 
service conditions. If any plug is to be used on continuow 
throttling service, serious consideration must be given be 
fore Stellited trim is specified to make sure that the han 
facing covers the areas where wear may occur. 


Figure 12 shows the lower skirt and guide on a 2” V-port 
plug from a Figure 1 valve except with the plug moving 
downward to open. The plug had been in service in th 
wide open position for about 4 months reducing 450 psi 
@ 650°F steam to 150 psi. Almost half of the plug guide 
both top and bottom are worn away. The plug is Type 316 
stainless and the seating surfaces are hard faced. Th 
plug hardness is only Rockwell B74 which is not much 
harder than brass. It would have been possible to ham 
face the guide surfaces but a better choice here would have 
been a solid hard plug made for example from 17-4 PH 
alloy or since this particular plug is a hammer forging 
T-440-C stainless would have been an excellent choice. 


It should also be emphasized that there is no reason why 
Stellite should be much more erosion resistant than Type 
440-C stainless on non-corrosive services. There has beené 
trend away from the 400 Series stainless alloys toward Ste 
lite faced trim largely due to misunderstanding as to the 
extent of the Stelliting and its comparative wear resistance. 
Hundreds of valves are specified every year with limited 
Stellite facing for services for which they are not suited 
The reason that a larger percentage have not failed lies it 
the fact that hard trim was not really necessary in the first 
place. Wherever possible for services involving continuous 
throttling, the plug should be hard over the entire contoured 
surface and consideration should be given to hard guide 
particularly on top and bottom guided units. Heavy-duty 
single guided valves such as those in Figures 2 and 4 oftél 
have a hard plug tip on an 18-8 stainless guide section. @ 
these designs the guide is often larger than the seat ring 
orifice and guide wear is cut to a minimum. 


The Stellite faced seat ring on the other hand is a more 
practical substitute for the solid alloy type. In fact it has 
one definite advantage. A fairly common specificatiol 
today for steam service calls for an 18-8 stainless seat ring 
with Stellited seating surfaces with the ring seal welded 
to the valve body. This is similar to integral Stelliting 
of the seating surface in the valve body itself. 


The seating surface of the ring is generally all that needs 
protection since it is always in the zone of high velocity 
regardless of plug position. On erosive slurry service hoW 
ever it may be a complete failure. Figure 13 shows & 
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Fig. 14. 10” full Colmonoy coated upper V-port skirt and guide. 





average at about .005”. It can be used on both large and 
small pieces and the areas to be plated can be selected and 
the thickness on the plates can be intensified at the points 
of maximum expected wear. It is not widely used in the 
Cor: valve industry because of the uncertainty of the service life 
due to the relatively thin layer deposited. 


Fig. 13. 2” stellite faced seat ring from Fig. 1 style valve. 


stant , Another surface hardening technique mentioned when 
~ision Stellited seat ring after about 5 weeks’ service on slurry discussing valve trim is nitriding or case hardening. 
a pearing oil in a cat cracker at less than 100 psi drop. Special techniques have been developed for case hardening 
al An eddy formed below the Stellited surface and cut back stainless steels. Applications on erosive service however 
ai until bridging actually occurred. Figures 8 and 9 are also are fairly limited because of the depth of case obtainable. 
ell examples where limited hard facing has failed. It takes approximately 30 hours in a controlled atmosphere | 
n be This class of alloys can also be made up in solid pieces by furnace to produce a case of .005”. | 


hard casting. The high price per pound limits usage to small 
plugs and rings (usually under 2”). These are generally 
made up by the precision casting method and finished by | 











a grinding to size. No. 1 Stellite for example can be handled 
n the readily by this technique. It is similar to No. 6 alloy except 
0. pal containing less cobalt and a higher percentage of tungsten. 
ali The Rockwell C hardness is 58-61, which is file hard and . 
'e 31 generally comparable to hardened Type 440-C with the ad- 
The vantage of generally increased corrosion resistance. 
much Meet the Author sess 
a Colmonoy No. 6 for Hard Facing by s li 
4 PH Metal Spraying Techniques AUL WING, Jr., author of the paper entitled 
rging “Selecting Control Valve Trim for High Pressure 
re, The Colmonoy alloys are another group of hard facing Drop and Erosive Service”, is Product Application 
metals generally similar in application to the Stellite group. Manager for Mason-Neilan Regulator Company, Bos- 
» why Colmonoy No. 6 as a typical example is a nickel base alloy ton, Mass. Mr. Wing was born 
Type containing boron as the principal hardening agent. The in Massachusetts in 1913. He 
een & hardness is about 60 Rockwell C. It has one very special received his B.S. degree in 
| Stel advantage. It can be reduced to powder form and applied Chemical Engineering from 
‘0 the to a base metal such as 18-8 stainless or carbon steel by the Massachusetts Institute of 
tance. technique of spray coating. After the Colmonoy is applied, Technology in 1934. From 1934 | 
mited the piece is heated to about 1850°F to fuse the Colmonoy through 1941 he was with the | 
uited. and bond it to the base metal. The process has been suc- Universal Oil Products Co, | | 
ies in cessfully applied even to fairly irregular shapes. Figure Chicago, Ill. Here for a time | 
e first 14 shows the upper skirt and guide on a fully coated 10” he was engaged in planning | | 
nuous reduced area V-port plug from a Figure 1 valve. The and specifying controls for | 
oured groove in the guide section is for the plug stem pin. On various types of refining units 
zuides parabolic or lathe turned shapes, the fused Colmonoy sur- producing motor fuels. In 
y-duty face is smooth enough so that no final machining is neces- 1938, he became head of the 
often sary other than finish grinding at the seating surface and i Instrument Department and 
n. In plug guide. Plugs of this construction have been used suc- supervised Instrumentation on many large units. 
ring cessfully on high pressure drop steam service. A valve plug From 1941 through March 1952, Mr. Wing has been 
like one in Figure 14 is handling 650 psi 750° steam re- associated with Mason-Neilan Regulator Company as 
ducing to 150 psi with a maximum rated capacity of 250,000 a Research and Development Engineer with super- 
more Ib./hr. vision of control valve body and plug design with par- 
it has ticular emphasis on flow characteristics, flow capac- 
“a ities and unbalanced forces due to velocity effects. 
me : P ‘ Since April 1952 he has been manager, Product Appli- 
velded Miscellaneous Surface Hardening Techniques cation Department. Extensive field work has quali- 
icing One interesting technique for producing a wear resistant on or WHS 02 Om cutter ef papees Be Wane. oe 
surface is chromium plating. Electro-deposited chromium thesretion! ame experimental cag with ates a 
needs is extremely hard. It is rated up around 9 on the Moh trollers and control valves over a wide variety of 
locity Scale next to diamond. For decorative purposes chromium applications are well received. 
, how Plate may be only 0.0002” thick. For wear resistance, the 
,a? thickness may run from .002” to .010” or more with the 
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Thermocouple Measurements 


In An RF Field 





ABSTRACT — In induction heating the tem- 
perature of the heated material can most easily 
be measured by thermocouples in the range 
from 1000°K to ambient conditions. However, 
precautions must be taken to insure that the 
unavoidable rf pick-up by the thermocouple is 
sufficiently attenuated to validate the measure- 
ment. Filter circuits to accomplish this task 
are presented and the results discussed. 


URING RECENT YEARS the use 

of low- and high-frequency induc- 
tion heating in research and develop- 
ment has become common. Holden’ 
has utilized induction heating to de- 
termine the vapor pressure of metals 
at high temperatures while Edwards?’ 
and Ziegler‘ employed induction heat- 
ing in a high-temperature x-ray camera 
and calorimeter respectively. Surface 
hardening of metal wearing surfaces 
on machine tools is one of many in- 
dustrial applications. Some of the 
many advantages that can accrue 
through the use of induction heating 
are: 


1. Heat is added to the surface only 

2. Rapid heating to elevated temper- 
atures 

3. Material can be heated in a vacu- 
um or other controlled atmos- 
phere 

4. No contamination from heating 
elements 

5. Heat addition can be concentrated 
or distributed in a predetermined 


pattern 

6. Very high temperatures can be 
obtained 

7. Adaptable to temperature regula- 
tion 


8. Rapid response to error signals 
from a temperature regulator 


For these reasons and others, induc- 
tion heating is quite popular in indus- 
try and in the laboratory. 


*Research Associate, Rocket Laboratory and 
the Department of Aeronautical Engineering, 
The Ohio State University, Columbps, Ohio. 


1. Superior numbers refer to similarly num- 
bered references at end of this paper. 
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Loren E. Bollinger* 


Temperature Measurement Problem 


Techniques for the measurement and 
control of the sample temperature have 
been developed concurrent with in- 
creased demand for this type of heat- 
ing.’* An optical pyrometer of the dis- 
appearing filament type is commonly 
used to measure the temperature of the 
heated material between 1000 and 
3000°K. Below 1000°K spectral radia- 
tion from the sample is so concen- 
trated in the infra-red region that con- 
ventional optical pyrometers cannot be 
used. Thermocouples are convenient 
and desirable detectors in this range 
of temperatures. However, when ther- 
mocouples are secured to the sample 
surface, exposure to the radio fre- 
qucacy (rf) field in the heating cham- 
ber is unavoidable. Pick-up from the 
field makes it impossible to use a po- 
tentiometer and galvanometer or re- 
corder for the measurement of the 
thermal emf. The rf field in the vicin- 
ity of a work coil from an induction 
heater is very high; coil currents are 
of the order of 100 to 500 amperes 
while the voltage across the coil can 
easily exceed 10,000 volts in certain 
coil configurations. -Before the ther- 
mocouple voltage can be measured, it 
is necessary to by-pass the induced rf 
currents in the thermocouple circuit 
to ground. 


Thermocoup'e and Transmission Line 


It is desirable to select a thermo- 
couple whose elements are as small as 
permissible considering the physical 
size of the test chamber, coil, and 
sample. Small-diameter wire will in- 
tercept less rf field and the pick-up will 
be minimized. In addition, there will 
be less heating of the thermocouple 
wire by the induced currents from the 
work coil. For the same reason the 
thermocouple elements should be non- 
ferromagnetic, if possible, because a 
higher magnetic permeability permits 
tighter coupling to the work coil. 
This increased coupling and associated 
eddy-current heating is maintained 
until the material is heated to its 





























Curie point. The drop in magnetic gq 
ceptibility of a ferromagnetic mate 
decreases the heating effect when # 
Curie temperature is  appros 
Pierre Curie discovered in 1895 
ferromagnetic materials lose 
ferromagnetism at a particular 
perature and become paramagn 
above this temperature. The 
temperature varies with different 


terials. Typical vaiues are: nick 
358°C; iron, 770°C; and ob 
1120°C. When the heated mate 


passes through the Curie point, a sh 
change in the oscillator de plate ¢ 
rent and rf coil current will be 
served. 


The thermocouple leads in the } 
ing chamber should be shielded f 
the rf work coil and the work ¢ 
leads up to the location of the 
junction. Wherever convenient, 
shielding properties of metallic eq 
ment can be exploited to full ae 
tage; elsewhere suitable metal sh 
ing must be provided. It is import 
too to shield the transmission line, 
cold junction, and potentiometer le 
Care must be taken that good elect 
grounds for the shielding are ¢ 
lished. Since the rf currents tend 
flow near the surface, mechal 
ground connections have to be pro 
ly prepared and maintained elect 
ly clean. Skin depths for the rfé 
rents can be calculated by procedil 
discussed in Ref. 7. The magni 
and direction variation of induced 
currents on the heated sample Wm 
depth are Bessel functions*; the mapy 
nitude of the current decreases Will” 
depth and at the same time g0@ 
through several reversals in cifculr 
ferential direction. 


Filters 





Despite the most careful placemefl 
and shielding of the thermocouple 
leads in the rf field, some pick-up will 
result. The induced rf currents 
be attenuated by the shielded tral® 
mission line due to the distributed @ 
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Pig. 4. Typical test configuration and placement of filters. 


pacitance between the conductors and 
the grounded shield. Fig. 1 depicts 
this elementary type of filter. Obvious- 
ly the filter is limited in use to heat- 
ing applications having relatively 
minor rf Pick-up. The amount of rf 
current attenuation will depend upon 
the value of distributed capacitance 
nd unit length of the transmission 

© and the length of line. In the 
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frequency range between 200 and 40 
ke, the operating frequency band of 
many commercial induction heating 
units, little attenuation of the rf cur- 
rent can be expected from the dis- 
tributed inductance of the transmis- 
sion line. 

More severe rf pick-up can usually 
be attenuated sufficiently by a single 
or double-delta filter of condensers as 


shown in Fig. 2. A single-delta unit 
should be inserted near the hot junc- 
tion leads into the heating chamber; 
another similar unit is placed at the 
thermocouple reference junction. Sil- 
vered mica condensers of high quality 
must be used for the filter elements. 
One criteria of filter performance is as 
follows: the filter should reduce the 
effect of the rf pick-up to less than 
0.luv at the potertiometer terminals. 
At the same time a nigh dc resistance 
should be presented at the thermo- 
couple transmission line connections. 


Severe pick-up from a 5-inch un- 
shielded thermocouple in the field of a 
work coil was handled by the filter con- 
figuration and circuit constants shown 
in Fig. 3. The magnitude of series 
inductance should be held to a mini- 
mum in order to avoid inductive kick 
in the galvanometer when circuit con- 
nections are made and broken.  Si- 
multaneous measurement of the sample 
temperature at about 1100°C with a 
thermocouple and a calibrated optical 
pyrometer sighted on a hohlraum in 
the sample is a convenient way by 
which the performance of a filter can 
be checked. 


Tuned filters are not readily adapt- 
able for this type of filter requirement. 
Whenever a new work coil is used 
in the heating chamber, the inductance 
in the tank circuit changes and the 
oscillator resonates at a new frequen- 
cy. Small changes in resonant fre- 
quency occur too when a variometer is 
used in a temperature control system.* 


Typical Test Configuration 


A sketch of a typical test configura- 
tion is illustrated in Fig. 4. It was 
required to heat a small metal sample 
in a high vacuum. The sample was 
supported inside a water-cooled, glass 
vacuum system; a work coil was 
formed tightly around the outside of 
the chamber. Water must be flowed 
through the work coil too for cooling 
purposes, the coil was fabricated from 
\%-inch copper tubing. This sketch 
shows the use of a double-delta type 
of filtering to remove the rf pick-up 
from the exposed portion of the ther- 
mocouple. The dewar holding the ice 
for the reference junction was wrapped 
with metal foil and grounded. In 
order to ascertain the performance of 
the thermocouple and filtering sys- 
tem, a calibrated optical pyrometer 
was used as a temperature measure- 
ment standard. A small hole was 
drilled into the metal surface of the 
sample in order to have a hohlraum 
near the location of the thermocouple. 
Next, the pyrometer was focused on 
the hohlraum and the black-body tem- 
perature determined simultaneously 
with thermocouple emf measurements. 
If the surface emissivity were known, 
it would not be necessary to form a 
hohlraum for the pyrometric determi- 
nation of the black-body temperature. 
However, the surface emissivity is 
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very seldom known since it is a func- 
tion of the temperature and surface 
condition. 


Summary 


Thermocouples can be used _ for 
temperature measurements in intense 
rf fields if the rf pick-up is removed 
from the thermocouple transmission 
line before reaching the potentiometer. 
Enough filtering is required to reduce 
the effect of rf pick-up to less than 
0.luv at the potentiometer terminals. 
Several filter configurations have been 
tried and found suitable. Thus the 
lower end of the temperature scale 
in induction heating applications can 
be measured with thermocouples while 
the region above 1000°K is most suit- 
ably handled with some type of optical 
pyrometer. 
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NORTH AMERICAN Aviation engineer Gerry Miller demonstrates to an empioyee g 
the firm’s headquarters at International Airport, Los Angeles, the accuracy of the 2) 
mm guns abroad the F-86K Sabre intercepters when installed with the company’s ney 


MG-4 Fire Control System. 


Removed fuselage panels show part of the system. Th 


system was designed by the North American Aviation’s Electro-Mechanical Engineering 
Dept., and provides the pilot with information enabling him to locate airborne target 


and fly an accurate lead-pursuit course. 
and ground mapping facilities. 





Steel Head Claims Univac No Replacement for Brain Power 


In a speech at Sweet Briar College, 
Virginia, early in June, Benjamin F. 
Fairless, chairman of the United 
States Steel executive advisory com- 
mittee and recently-retired head of the 
firm, stated that the Univac will never 
replace human brains in our daily busi- 
ness and management operations. 

One of the reasons for this the steel 
executive said is because the electronic 
brain lacks imagination. 

In emphasizing this theory Mr. Fair- 
less told his audience: “You have no 
doubt heard it said that soon all 
management decisions will be made by 
an electronic brain; that these ma- 
chines will take every fact and figure 
of our daily operations, compute the 
probable results of every possible 
course of future action, and then de- 
termine which has the best mathe- 
matical chance of success.” 

Mr. Fairless said he had heard this 
statement also, but added: “I simply 
don’t believe it; there is one factor 
which enters into every calculation of 


“es 
1949-1951. 


Center (Wright-Patterson 


The system also iricludes beacon interrogation 


business policy that no machine @ 
possess, and that” he said “is imaging 
tion.” 

In conclusion the steelman said { 
the apple which fell on Sir Isaac Nee 
ton’s head had fallen on Univae, th 
machine might have blown a gaske 
a tube or a fuse, but it never woul 
have come up with the law of gravity’ 


Engineering Foundation 
Makes 26 Research Grants 


At the annual meeting of the & 
gineering Foundation in New York @ 
plications totalling $61,850 were 
proved for the promotion and contin 
ation of the Foundations’ research # 
tivities. This action was represent 
tive of the Foundations’ interest i 
activities relating to the advancemell 
of science and the practice of engine 
ing. 

Twenty-six projects were approved 
and are under the sponsorship of i 
major engineering societies. The m 
jority of the research activity will ® 
carried out in university laboratorié 
throughout the country. 

The ASME, one of the sponsorilf 
organizations, will manage the pe 
grams related to Fluid Meters, Effet 
of Temperature on Properties of 
Metals, High Temperature Steam Ge 
eration, Properties of Gases and 6@ 
Mixtures, and Properties of Steam 
The Fluid Meter program, one of # 
Foundations’ oldest, has received si 
port at various times since 1927. 

The other sponsoring organizatio® 
are the American Institute of Blectt 
cal Engineers, the American Society 
Civil Engineers, the American I 
tute of Mining & Metallurgical 
neers, the Engineers’ Council for 





fessional Development, and the Wél 
ing Research Council. 
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Analog Measurement 


and Conversion to Digits 


By Ta-~lor C. Fletcher 
Manager, Industrial Instruments Division 
and 
Norman C. Walker, Electrical Engineer 
Industrial Instruments Division 


Beckman instruments, Inc., Beckman Division 
Fullerton, California 





ODERN INDUSTRIAL ORGANIZATIONS require in- 

creasing amounts of data for management and op- 
erating personnel to supervise and control facilities, and 
for engineering and design groups to investigate technologi- 
cal projects and to design new products. Since the data is 
often widespread and unsuitable for computation or anal- 
ysis, it is necessary to gather the information and reduce 
it to a useable form. 


Much of the information accumulated is in the form of 
physical quantities such as distance, pressure, mechanical 
position, velocity, and voltage, which have a range of values 
between any two given points. The magnitudes of these 
quantities can be recorded directly (analog quantities) or 
be converted to numbers (digital quantities). 


The word “analog” is used in this paper in the sense of 
“not digital” rather than “that which is analogous to some 
other thing,” which is the dictionary definition of the word. 
The use of the word in the former sense is becoming com- 
mon in describing systems where it is necessary to contrast 
digital quantities with those that vary continuously. For 
example, the temperature indicated by a thermocouple can 
be recorded as thermocouple voltages, the analog presenta- 
tion being the distance the recorder pen departs from a 
zero; the temperatures also could be recorded as numbers 
which represent the temperature measured by the ther- 
mocouple. The latter is desirable when computations are 
to be made on the data since it saves the operator a con- 
version step from analog to digital values. This function, 
performed by the analog-to-digital converter, makes for 
ease and accuracy in computations requiring numbers. 


In actual practice, continuous information is fed into the 
converter and the digital output is recorded by readout 
equipment (typewriter, card punch, or other) or fed directly 
to a conventional digital computing machine if computa- 
tions are required. Of the forms the input can take, voltage 
is the most commonly used since other quantities can be 
converted to voltage with comparative e ‘se. 


This paper is concerned primarily with voltage converter 
systems which have a repeatability of one part per thousand. 
Repeatability is used here rather than linearity or accuracy 
on use data is seldom linear or accurate to one part per 
pepo However, changes of one part per thousand have 

ficance so that repeatability is desirable. Three such 
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systems involving three different principles of operation 
are described in detail. These are the following: 


1. Converting the input voltage to mechanical position 
of a code plate. 

2. Subtracting reference voltages in decreasing magni- 
tudes from the input by use of relays. 

3. Comparing the voltage with a time varying reference. 


Several other systems which do not meet the above speci- 
fications are described only briefly; these offer some ad- 
vantages if the repeatability specification is relaxed. 


Before these systems are discussed, a brief explanation of 
numbering systems is presented. 


Numbering Systems 


There are many numbering systems that can be used to 
present digital data. The most common one is the decimal 
system, because people are conditioned to its use. It is 
based on the use of ten symbols, the numbers 0 to 9. 
Actually, it is possible to construct a number system based 
on any number of symbols. 

The binary numbering system, which uses only the two 
symbols 0 and 1, is convenient to use with electronic equip- 
ment. An input voltage can be expressed in digital form 
quite easily. An unknown voltage is readily compared to 
a reference voltage. The symbol 1 means that this voltage 
is larger than the reference voltage, and the symbol 0 
smaller. By comparison of the unknown voltage with 
several different reference voltages, the value of the un- 
known can be determined and expressed as a binary num- 
ber. 

It is also simple for electronic equipment to present 
binary digital information as an output. As an example, 
let the information be presented on a wire. If the wire has 
a voltage on it, the digit 1 is represented. Absence of 
voltage on the wire represents the digit 0. 

If large numbers are to be presented, two methods can 
be used. In the first, called pavallel presentation, all the 
information is presented at the same time in the manner 
of an adding machine which prints all characters of a 
stored number at one time. 

For example, let us present the number 9 in binary form. 
The binary system requires n digits to represent a number 
between 2°" and 2". Nine lies between 2° and 2* so that 
four digits are required. The binary numbers between zero 
and nine are 0, 1, 10, 11, 100, 101, 110, 111, 1000, and 1001. 
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Fig. 1 Paralic! presentation of Digital Information 





To present the last number electrically, four wires are re- 
quired (see Figure 1). Each wire in Figure 1 is connected 
to the moving contractor of a relay which connects the 
wire to ground if the relay is not energized, and to a voltage 
source if the relay is energized. To present the number 
1001, relays 1 and 4 are energized. Wires 1 and 4 then 
have a voltage with respect to ground. Wires 2 and 3 
have no voltage, and the desired number is presented. In 
this presentation all the information is available at the 
same time. 

The second method presents all of the digits on one wire, 
one following the other in time (serial presentation). 
Figure 2 shows the voltage on the wire as a function of 
time for the number 010011. The information is divided 
into several time periods, one for each digit. If the voltage 
is at a high level during one of these time pzriods, the digit 
1 is presented. If the voltage is at a low level, 0 is pre- 
sented. This method is similar to a typewriter in which 
the keys are depressed one at a time and the number is 
written one character at a time. 

Analog-to-digital converters can be designed for either 
parallel or serial output, depending on the needs of the 
device that is to record the digital information. 


Converting the Input Voltage to Mechanical Position 
ot a Code Plate 

This system uses a servo for the conversion of voltage 
to shaft position. The input voltage is compared with the 
voltage on a slide wire; the difference between the voltages 
is amplified and used to drive a motor which moves until 
coincidence is reached. A code plate is attached to the 
slide wire shaft and rotates with it. 

A simple code plate is illustrated in Figure 3. Suppose 
that each of the shaded areas is a conductor and each of 
the blank areas is a non-conductor. Suppose also that the 
conductors are electrically connected to a voltage. The 
position of the code plate is proportional to the input volt- 
age after the servo has become balancee. A wire is then 
drawn across the code plate from the bottom to the top of 
a column; the voltage on the wire will be a serial digital 
presentation of the servo input voltage. 
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Fig. 2 Serial presentation 
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Fig. 3 A three binary digit code plate 


An alternate system is to use three wires, one in gag 
row of the code plate, the three wires being in the gam 
column at all times. The voltages on the three wires op, 
stitute a parallel presentation of the position of the com 
plate. 

Another method of using a code plate is to read 
optically. In this case, the shaded areas could be eithe 
mirrored surfaces or transparencies, and the light (eithe 
reflected or transmitted) could be converted to electric 
quantities by means of a phototube. These electrical qua 
tities would be a digital representation of the input voltage 

Ambiguity of readout is a problem in the use of em 
plates. Suppose that the code plate of Figure 3 is reaj 
serially and that the wire moves between columns 4 andj 
The wire would touch the conductors in both columns; th 
output would be the same as the normal readout of colum 
8. 

This problem is overcome if a different type of code plat 
is used, illustrated in Figure 4. In constructing this code 
only one row is changed from one column to the net 
Thus, if the wire is drawn along the boundary between tw 
columns, the voltage will represent one of the two columm 
and no other. 
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Fig. 4 A non-ambiguous code plate 
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Ambiguity can also be eliminated mechanically. Figvzet 
shows one method of doing this. The code plate is move 
until the servo is balanced, and voltage is then applie\l® 
the solenoid coil. A point on the solenoid armature engage 
one of the notches attached to the code plate, movirg i 
code plate until the reading device is positioned in the 
center of one column. Thus, the reading device is never# 
the boundary betewen two columns, and the ambiguity prob 
lem is eliminated. 

Converters that use servo positioned code plates hat 
several advantages. Their speed is not a function of the 
code used, as it is in the case of some other systems. Al® 
it is simple to make the output any arbitrary function @ 
the input. An example of this appears in the measuremeéll 
of flow. If the input signal is proportional to the head lo 
across an orifice, the flow is proportional to the squat 
root of the signal in. Therefore, it is desirable to make 
output of the converter proportional to the square root 
the input. 

This can be accomplished by either making the slide wit 
or the code plate non-linear. For example, the spacing 
the columns on the code plate could be made proportional ® 
the square of rotation, so that the number repr 
would be proportional to the square root of rotation. 
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Fig. 5 A mechanical method for avoiding ambiguity 


The chief limitations of this type of converter are speed 
and reliability. The speed that can be achieved in this 
manner is approximately one reading per second. In many 
applications this is sufficient, but in others, especially where 
one analog-to-digital converter scans a large number of in- 
put voltages, higher speed is desirable. This type of service 
also causes excessive wear on the slide wire. If there is no 
correlation between successive signals the slide wire will 
undergo a large excursion for each reading. Under these 
circumstances, the probability is one-half that the slider 
will have to cross the center point of the slide wire for each 
reading. If the slide wire has a life expectancy of one 
million cycles, and the reading rate is one per second, the 
life expectancy is less than one month. Therefore, slide 
wires would have to be changed periodically, a time con- 
suming and bothersome operation. 


Subtracting Reference Voltages in Decreasing Magnitudes 
From the Input By Use of Relays 

Several types of systems use relays to subtract successive 
standard voltages from the unknown input. The relative 
magnitudes of the voltages depend upon the numbering 
system desired. As the binary system is conceptually 
simple, it will be used as an example. 

Suppose the instrument is 1024 units full scale and the 
input is 426.5 units. The instrument first subtracts 512 
units. The difference is negative, so that 256 is tried. The 
difference is 170.5, and 128 is subtracted from this. The 
difference now is 42.5. Next 64 is tried, but the difference 
becomes negative so that 32 is used. The difference is 10.5. 
Sixteen is tried unsuccessfully, then 8, 4, 2, and 1. The 
numbers that were subtracted and left a positive difference 
are 256, 128, 32, 8, 2. The standard voltages constitute the 
digital output. A standard voltage which gave a nega- 
tive result when subtracted from the input is represented by 
the binary symbol 0. A standard voltage which left a posi- 
tive voltage when subtracted from the input is represented 
by the binary symbol 1. In this case, the output is the 
binary number 0110101010. 


When the information is printed out it is desirable to 
have decimal rather than binary code for better readability. 
Therefore, this same process is sometimes used with deci- 
mal numbers. For example, the number 426.5 will be used 
again. Voltages are subtracted in increments of 100 until 
the difference becomes negative. In this instance, 100, 200, 
300, 400 and 500 are subtracted. The last increment of 100 
made the difference become negative, so it is removed, and 
the difference becomes 26.5. Next, increments of 10 are 
used, and finally increments of 1. After the process is 
completed, 400, 20, and 6 have been subtracted, which con- 
stitute the decimal output. 


The first method used 10 steps. The second would use 
30 steps if the input were 999. A third method exists that 
presents an output that is easily converted to decimal code 
but requires only two more steps than the binary system. 

Figure 6 illustrates this system and also indicates one 
ps for obtaining the standard voltages and subtracting 
Gaia the input. _ Twelve relays each have a resistor 
sue to their moving contact. The reciprocals of these 

ces are in the ratios of the numbers written above 
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Fig. 6 A relay ADC using a binary coded decimal number 
system 



























































the relays. The non-energized position of each relay is to 
the left, so that if none of the relays are energized there is 
no voltage on the reference line. If a relay is energized, 
its resistor is connected to a constant voltage source whose 
magnitude is the desired full scale voltage. 


When a relay is energized, it causes a voltage change on 
the reference line proportional to the number written above 
the relay, regardless of the original voltage on the reference 
line. For example, if the constant voltage is 1000 units, 
and the 200 relay is energized, the change in the reference 
line will be 200 units. 

In operation, the relays are energized from left to right. 
The 400 relay is tried first. If the difference between the 
unknown voltage and 400 units is positive, the 400 relay 
remains energized; if negative, the 400 relay is allowed to 
drop out. Next the 300 relay is energized, and so forth. 
Suppose that the input is again 426.5. First, the 400 relay 
is energized and the error remains positive, next 700 is 
tried, which produces negative error, so that the 300 relay 
drops out, next 600 is tried, then 500, 440, 430, 420, 430, 
424, 427, 426, 427. The last relay then drops out and the 
answer is 426. Four relays remain energized, the 400, 20, 
4, and 2 relays. The number 426 can be written as three 
4 digit binary numbers. In this case, the three numbers 
are 1000, 0010, 1010, which represent 4, 2, and 6, respective- 
ly. The coded numbers from 0 to 9 are 0000, 0001, 0010, 
0100, 1000, 1001, 1010, 1100, 1101, 1110. This code is easier 
to convert to decimal than the binary code, and only two 
more steps were required to obtain it than to obtain the 
binary code. 

In some systems, stepping relays are used to obtain the 
reference voltages, and in others, the reference is a con- 
stant current supply rather than constant voltage. The 
system used in the example was chosen for its simplicity. 

The use of relays to subtract known voltages from the 
input has the advantages of reliability and comparatively 
high speed. The relays are not the limiting factor in the 
life of the system. Relays are commercially available which 
have a life expectancy of 10° operations. At 10 operations 
per second, this is a life of about 30,000 hours, or three 
years. This life compares well with the electronics that 
would be used in the error detector and logic circuits. 
The amount of electronics required would be about the 
same as in the position servo-code plate converter. 

The speed of the relays is such that approximately 0.1 
second would be required for each reading. This compares 
well with the servo, but more speed might be desired for 
some applications. 

The principle disadvantage of the relay type system com- 
pared with the servo ADC is the difficulty in obtaining 
arbitrary functions, such as the square root response that 
was discussed in the first system. Whether or not this is a 
serious limitation depends on the application. 


Comparing the Voltage with a Time Varying Reference 
An analog-to-digital converter using a time varying 
reference converts a voltage level to a time difference, and 
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Fig. 7 A time varying reference ADC 


it measures the time, which is proportional to voltage. 
Figure 7 is a block diagram of such a system. The reading 
begins with a start pulse from the clock. At this time the 
counter begins to count pulses from a constant frequency 
oscillator and the sawtooth generator begins to generate 
a voltage that increases linearly with time. This process 
continues until the sawtooth voltage is equal to the un- 
known voltage. When this coincidence is reached, the zero 
detector sends a signal to the counter, causing it to stop. 
The counter is read and the clock emits another pulse, 
resetting the sawtooth generator and the counter. The sys- 
tem is now ready to make another reading. The count 
will be proportional to the unknown voltage if the sawtooth 
is linear and starts at zero, if the oscillator frequency is 
constant, and if the zero detector operates very rapidly and 
senses an accurate zero. The principal disadvantage of this 
system is that none of these conditions are easy to meet. 


There are several variations of this system which tend 
to simplify it, although they introduce other problems. It 
is possible to generate the linear sweep with a continuously 
rotating slide wire. In this system, the count could be 
taken from the shaft turning the slide wire by use of some 
device such as a slotted disc and a phototube. The photo- 
tube would emit a series of pulses, which could be counted. 
This system has the same disadvantage as the servo con- 
verter; it has limited slide wire life. It does have the 
advantage that by non-linear placement of the slots on the 
disc, and arbitrary function can be generated. 


Another method is to generate the rising voltage in a 
series of steps. The steps are counted as the voltage in- 
creases. It is possible to obtain this rising voltage by dis- 
charging a small condenser into a large one. The voltage 
on the large condenser will then rise in a series of steps. 
If this is done, the voltage on the small condenser must be 
accurately (or at least repeatably) controlled, and no 
charge must be lost in discharging into the large condenser, 
which again is a difficult problem to solve. 


The principal advantage of the time varying reference 
analog-to-digital converter as compared with the other two 
systems is speed. If the system of Figure 7 is used, it may 
be necessary to use a relay to return the sawtooth generator 
accurately to zero after each reading is made. If this is 
done, the time required to read is one relay operation time 
as compared with 10 to 30 in the relay system. This would 
indicate that up to 100 readings per second could be made. 


The disadvantages of this type of converter are complex- 
ity and inability to generate arbitrary functions. If the 
slide wire is used, the system can generate an arbitrary 
function, but its speed is reduced and life is decreased. 


Other Systems 


There are a large number of ingenious systems that have 
been devised to convert analog signals to digits but do not 
lend themselves to repeatability of one part per thousand. 
For example, it would be possible to perform the functions 
of the relay system with tubes but because of uncertainties 
in tube gains and operating points, obtaining repeatability 
of one part per thousand is impractical. It would also be 
possible to modulate the frequency of a carrier with the 
input signal so that the frequency would be proportional to 
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Fig. 8 ADC using circulating pulses 





the input. The frequency could be measured by counting 
the number of cycles per second, giving the digital output, 
This could also be done by phase modulation. This system 
would make the phase angle of a carrier proportional to the 
input signal. The digital output could be obtained by 
starting a counter when the reference goes through gery 
and stopping it when the phase modulated signal gog 
through zero. 


Another interesting system is illustrated in Figure § 
The signal is sampled for a short time and compared with 
a reference voltage. If the signal is larger than the refe. 
ence, the comparator gates the reference into the subtractor, 
and the digit 1 appears at the output. If the reference is 
larger, the gate is left open and the digit 0 appears. 


The output of the suviractor is multiplied by two and 
sent through a delaying circuit. By the time the puls 
emerges from the delay circuit, the sampler has opened 
and the amplified delayed difference goes through the same 
channel as the original signal pulse did. This process 
repeated several times, giving a serial output. The difficulty 
in this system is the problem of obtaining an accurate time 
delay. Even if this problem were solved, the system would 
have no great advantage over the relay ADC, since the gate 
would have to be a relay for accuracy considerations, an 
if it were, no time would be saved. 


It is also possible to use a cathode ray tube as an analog 
to-digital converter. In this system, the deflection of th 
beam is made proportional to the input voltage. A cole 
plate consisting of opaque and transparent areas is lail 
over the face of the tube. The code plate could be read with 
a phototube. 


The chief difficulty with this system is the problem a 
making the electron beam small enough so that resolution 
of one part per thousand can be obtained. 


Conclusions 


The choice of the type of ADC to be used depends on the 
application. A summary of the advantages and disadvail 
ages of each system appears below. 

Servo-Code Plate Analog-to-Digital Converter: 


Advantages: Code can be chosen independent of system 
speed. Output can be arbitrary function of input. 
Disadvantages: Comparatively slow. Life dependent #@ 

sliding contacts. 


Relay ADC: 
Advantages: Higher speed, no contacts except on relays 
which are available with very long life. 
Disadvantages: Does not lend itself to generation @ 
arbitrary function of input. 


Time Varying Reference—Generated Electronically: 
Advantages: Fastest of systems, long life. 
Disadvantages: Extreme electronic complexity. Difficalt 

to generate arbitrary function. 


Time Varying Reference—Generated with Slide Wire: 
Advantages: Fair speed, arbitrary function can be gel: 
erated. 
Disadvantages: Life limited by slide wire. 
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Automatic Control of Machine Tools 


at Thompson Products Jet Division 


By M. M. McMillen, General Foreman, Plant General 
and C. O. Parratt, Staff Methods Engineer 
Thompson Products, Inc. 

Cleveland, Ohio 


UTOMATIC CONTROL of machine tools has taken on 
three distinct forms: 


1. The inflexible high production automatics which are 
tooled for only one job. 

2. The flexible special purpose machines capable of pro- 
ducing many variations within a given field of parts. 

3. The completely versatile numerical controlled ma- 
chines which are capable of machining many dissimilar 
parts at a moment’s notice. 


The last two classifications of machine tool control listed 
above rely heavily upon the use of electronics and instru- 
mentation for the performance of their functions. The 
numerical controlled machine is still more or less a labora- 
tory phenomenon, but the flexible special purpose machines 
are a reality and serve a useful purpose day after day in 
the aircraft industry. 


The Jet Division of Thompson Products, Inc., has four 
electronically controlled special purpose machines which 
are used for making experimental jet engine blades and 
buckets. Typical of the trend in industrial electronics, the 
electronic system in all these machines is divided into mod- 
ular plug-in units. A spare of each unit is kept near the 
machine so that in event of failure, the faulty unit can be 
rapidly replaced with little lost time. 





Fig. 1 Airfoil measuring machine 


The first machine, in sequence of use, is the New Englané 
Template and Cam Machine. This is a small vertical dupl 
cating mill capable of accurately producing a template o 
2-dimensional cam from a specially prepared drawing. Th 
drawing is made five or more times size on tracing cloth 
using a special conductive ink. The drawing is placed m 
the porcelain tracing table of the machine. This table 
rotated in synchronization with the work table and th 
outline is traced by a high frequency spark—gap trace, 
The tracer system has two oppositely driven magnetis 
clutch servos which move the tracer finger in or out as the 
drawing rotates so as to maintain a 0.0001” gap betwea 
the tracer and the conductive outline by measuring th 
change in voltage drop. Anticipation circuits measure th 
rate of minute changes in this gap to insure accurate r 
sponse in correcting the error signal. Through the serw 
system the action of the tracer head is duplicated by th 
milling head and the cam or template shape is produced if 
metal to an overall accuracy of + 0.0005” tolerance. 


The second machine of this group is the New Englan 
Electronic Airfoil Mill. This machine is of lathetyp 
construction with the workpiece rotated between centem 
The carriage of this machine supports a milling head cross 
slide. Mounted to the left of the headstock are the tw 
tracer stations. Templates, produced on the Template ané 


Fig. 2 Electronic tracer head on a Bridgeport turret milling machine 
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Cam M - ee 
sections of a blade are mounted with proper axial spacing 


wist on a bar through their polar axes. The end 
of the bar is held in a collet which rotates the cams in 


and zero t 


synchronization with the workpiece. Roller followers ride 
on these cams. The free ends of the follow bars are mag- 
netized and support a thin steel shim-stock spline. Rotation 
of the cams flex the spline into an interpolation of an axial 
element of the blade. A spark gap tracer and related servo 
system controls the in and out motion of the cross-slide. 


Blade twist is controlled by a second spline and tracer 
arrangement. Magnetic support bars are set to fixed 
heights calculated from a constant of spline lift to degrees 
twist which is built into the machine and the amount of 
twist desired. The tracer movement is made by a servo 
motor and this action is coupled through a differential ar- 
rangement to the cam rotation drive gears. This produces 
an angular lag in the sections as the tracers feed from left 
to right. This results in twist in the milled airfoil. 


This machine is not suited for production runs as the 
cutting action is very slow and the blade requires consider- 
able polishing to remove the toolmarks. The value of this 
machine is its ability to produce prototype blades, buckets, 
and, three dimensional cams. 


The third machine of this group is the New England Air- 
foil Measuring Machine. It utilizes spark gap current flow 
to measure conformity of a sample blade to the respective 
10 times size master charts. Non-conformity of the blade 
cross-section to the master chart shows as a change in the 
micro-ammeter reading. By adjusting the chart follower 
position to produce a neutral reading on the meter, the 
actual error can be measured to within .001” with a scale 
divided in hundredtiis of an inch. 


The fourth machine is a Bridgeport turret milling ma- 
chine equipped with a Pratt and Whitney spark gap tracing 
head. The tracer pressure, as was the case with the ma- 
chines previously discussed, is zero pounds. The spark-gap 
prevents the stylus from contacting the master. This 
tracer is so sensitive that it can trace a soap bubble with- 
out breaking it. Because of this feature, the machine can 
duplicate a master forging die by tracing a Plaster of Paris 
pattern which has been coated with conductive ink. The 
master die is used on multiple head duplicators to produce 
production dies. 


None of these machines are production machines, how- 
ever, each makes an important contribution to production 
by reducing the manufacturing time and improving the 
quality of master blades and dies which ultimately lead to 
tooling for large scale production. Before the advent of 
these machines, master blades were made by die sinkers by 
a long and circuitous method. The templates of both the 
convex and concave sides of the blade were made and as- 
sembled with proper spacing. The voids between the tem- 
plates were filled with Plaster-of-Paris. The Plaster-of-Paris 
was hand worked to fair the curves between the templates. 
The two Plaster-of-Paris models were then duplicated in 
steel. The master blade was then duplicated from the two 
steel masters. This involved duplicating first the concave 
side of the blade, then turning the blade over, carefully 
orientating it, and duplicating the convex side. It is 
apparent that the time involved for performing all these 
steps, curing the Plaster-of-Paris pattern, etc., was much 
seater and accuracy could not be achieved as reliably be- 
cause of the interdependence of these dissociated operations. 


The type of automation typified by the machines discussed 
in the preceding paragraphs is of vast importance to the 
aircraft engine industry during an era of development and 
change such as We are now in. We have, and in the event 
of war, would procure more of the high production transfer 
type automation such as used in the automotive industry. 
This type presupposes a busy schedule of one or two jet 
engines and lacks the versatility necessary to be easily 
kept abreast of engine design modification. 








































Fig. 3 Template and cam machine : 





Fig. 4 Electronic airfoil milling machine 














Fig. 5 Intcgrator section of electronic airfoil milling machine 












Fig. 6 Workpiece and milling head of electronic airfoil milling machine 
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ENGINE PRESSURE INDICATORS 


Recent Developments in Balanced-Diaphragm 


Pressure Transducers 


By L. R. Voss, L. E. Baker, 
E. F. Weller, G. M. Rassweiler 
Research Laboratories Division 
General Motors Corporation 


HE MOST ACCURATE quantitative information on the 

important subject of pressures developed in internal 
combustion engines has been obtained through the use of 
balanced-diaphragm indicators. A description of the prin- 
ciples involved and the applications to a wide variety of 
pressure measurements have been described earlier in this 
series. This type of indicator, in addition to directly meas- 
uring pressure, is often used as a standard, self-calibrating 
instrument against which the many devices proposed from 
time to time as engine pressure indicators can be tested. 
Thus it is important to know its characteristics, accuracy 
and limitations in detail. 


The balanced diaphragm transducer satisfies most of the 
requirements for application to internal combustion en- 
gines. For example its dimensions can be quite small. It 
can be mounted flush with the inside walls of the combus- 
tion chamber so that no change in the volume of the cham- 
ber is introduced. Further, it can be made to have neg- 
ligible sensitivity to mechanical vibration. Unpublished 
tests run some years ago, together with a great deal of 
subsequent operating experience, indicated precision and 
accuracy Which were adequate for most engineering work. 
But in recent years the demands for accuracy have in- 
creased and some users have felt that the indicator was 
not reliable enough for exacting experiments. It is ob- 
vious that the transducer has an inherent lag associated 
with diaphragm inertia. Just how large is this inherent 
lag? What are the temperature effects? How reproducible 
are the readings? Despite extensive use of the indicator, 
the literature does not describe experiments which have 
been designed specifically to answer these questions. 


This paper describes our latest balanced-diaphragm trans- 
ducer design which results from about ten years of ex- 
perience and development since the publication of the last 
indicator paper from this laboratory.” It also describes 
performance tests, presents a summary of experiments 
carried out to answer the questions which have just been 
raised, and evaluates what may be expected from a properly 
designed and operated balanced-diaphragm transducer. 


Description 


Figure 1 shows the design and assembly of the trans- 
ducer (Model-300) to be discussed in this paper. It con- 
sists of the following parts in the order of assembly; the 
base, gasket, lower seat, diaphragm, upper set assembly, 


This is the third in a series of papers describing applications 
and design of engine pressure indicating equipment. The first 
paper (July 1955) described typical applications of a ‘‘point- 
by-point,”” balanced-diaphragm indicator. The second (August 
1955) described applications of a capacitor-type. 
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gasket, and top assembly. All parts are interchangeable 
bases of two sizes designed to fit in 14 and 18 mm. spark 
plug holes. The base is designed with large water passage 
throughout for maximum cooling and is fitted with inl 
and outlet water tubes. The bottom copper gasket seak 
against the pressure vessel under test. Next to the gaske 
is the lower seat which is slightly dished to allow the die 
phragm to move away from the contact and which ha 
numerous holes to allow passage of the gas to the de 
phragm. The diaphragm is silver solder, 72% silver—28% 
copper. The thickness of the diaphragm governs the ful 
scale rating of the transducer. Experience has shown thi 
this thickness is dependent on the peak pressures to & 
encountered and ranges from 0.001 to 0.005 inches. Itt 
firmly clamped around its periphery between the lower ani 
upper seats. The upper seat contains an insulated cop 
silver electrical contact which projects slightly from th 
dished surface. It also contains holes for passage of th 
balancing pressures to the diaphragm. The total allowel 
travel distance of the center of the diaphragm is only 0. 
inches. The second gasket prevents leakage of balancing 
pressures into the test chamber. The top assembly slip 
over the water tubes and fits into the base. It transfers th 
clamping force of the three clamping screws to the asset 
bled parts. Torque wrenches are always used in asselt 
bling and installing the transducer. The pressure inlé 
and electrical connections are incorporated into the to 





































































Fig. 1 Balanced diaphragm transducer of new design 
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a very compact assembly. If the transducer is to 
ted in an inaccessible spot, such as the bottom of 

deep hole, all connections can be made before installing 
et transducer, and the lines brought up through the center 
of a hollow cylindrical spanner wrench. 
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Features : 
Numerous improvements contribute to superior opera- 


tion and greater convenience with the Model-300 transducer. 
Diaphragm clamping by the application of axial force with- 
out twisting avoids diaphragm buckling with attendant 
erratic operation. Electrical and pressure connections have 
been miniaturized and improved. Sheet silver-solder dia- 
phragms have proven superior to steel, beryllium, and phos- 
phor bronzes, which were deficient in either sealing, cor- 
rosion resistance, positive electrical contact, or flexibility. 
More effective water cooling has been introduced. The size 
of holes in the bottom seat has been chosen so as to effect 
the best compromise between: (1) Cooling of the gas im- 
pinging on the lower side of the diaphragm (small holes 
and large solid area preferred). (2) Freedom from plug- 
ging by carbon and other solids (large holes preferred). 
(3) Freedom from diaphragm sticking on the lower seat 
in the presence of oil or other viscous materials (large open 
area preferred). Optimum hole diameter has been found 
to be 0.035 inches. 


Test Equipment 

The data to be shown were taken with three 18 mm and 
three 14 mm Model-300 Transducers. Each transducer had 
a 0.003 inches thick diaphragm. The peak pressure in these 
tests seldom exceeded 600 psi., and this value was arbi- 
trarily chosen as full scale rating of the transducer. An 
electronic device known as the “stroboscopic trip circuit” 
was used between the transducer and the stroboscopic lamp. 
This device will be described in the next paper of this se- 
ries. It is designed to have very low lag (10 microseconds) 
between make, or break, of the transducer contacts and the 
flash of the lamp. The transducer contact current is only 
0.15 ma, minimizing contact deterioration. 


A high compression V-8 engine, together with an electric 
dynamometer and all necessary controls and instrumenta- 
tion to adjust and maintain engine conditions was used. 
The head of one cylinder was modified to include two extra 
holes so that two transducers could be exposed simultane- 
ously to the sam 2ngine pressure variations. 


Test Method 


The operation of the transducer has been described in an 
earlier paper™ in connection with the determination of the 
relationship of cylinder pressure and crankangle in an in- 
ternal combustion engine. The visual observation method 
(one of three methods to be described in a later paper) has 
been used in all tests reported herein. Two transducers 
were mounted in the same combustion chamber and the en- 
gine cycled to stabilize operating conditions. Next, pres- 
sure diagrams for the test cylinder were taken by con- 
necting both transducers to the same calibrating pressure 
source. Immediately after reading the crankangles for 
make and break with one calibrating pressure, the elec- 
tronic circuit was switched to the second transducer and 
corresponding readings taken. Thus, at any given pressure 
level, the readings with the two transducers were made 
Within a few seconds of each other. 


It is necessary te correct these readings for “flipping 
pressure”. With equal pressures on each side of the dia- 
phragm it will usually come to rest against either the top 
or bottom seat and a force will be required to move it to 
the other position. The flipping pressure is the difference 
in pressure on the two sides of the diaphragm necessary 
to make or break contact. These values are used to cor- 
- ote haatame pressures for the inherent restoring force 
in a om It has been established by experiments 
with th aboratory that flipping pressure does not change 
bora opened level, and thus it may be measured with 
effect ya pressure on one side of the diaphragm. The 

of temperature on flipping pressure is a study in itself 
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Fig. 2 Reproducibility under engine firing conditions with two 
transducers in the same cylinder 


and will be discussed under the heading “Temperature 
Effects”. In all the curves, such as those shown in Figure 
2, the data from the two transducers have been corrected 
for flipping pressure using the average of values obtained 
before and after each run. 


In some tests to be described, it was desirable not to 
fire the engine. Instead, it was driven (motored) by a dy- 
namometer, producing pressure diagrams with minimized 
cyclic pressure variations. In the firing engine tests, spe- 
cial care was taken to maintain stable conditions at all 
times. During the operating time when no data were being 
taken, a pressure was maintained on the diaphragm to hold 
it against the bottom seat. This serves three purposes: (1) 
It keeps the diaphragm from working and thus prolongs 
its life; (2) it minimizes the build-up of engine deposits be- 
tween bottom seat and diaphragm; and (3) it prevents 
leakage from the engine into the transducer. 


Reproducibility 


It has been general feeling among users of this type 
transducer that it does not always produce the same pres- 
sure diagram before and after a tear-down and reassembly. 
Part of this conception arises because the transducer is 
tested against an engine whose pressure diagrams are er- 
roneously assumed to be identical from day to day. To 
eliminate engine inconsistency, reproducibility runs were 
made by comparing various pairs of transducers in the 
same combustion chamber after repeated transducer tear- 
downs. Continued agreement of the pairs is our definition 
of reproducibility. 
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Fig. 3 One transducer assembled from random parts of five 
transducers is compared with another under motoring conditions 
to show reproducibility and interchangeability of parts 
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Figure 2 is typical of the reproducibility observed with 
the engine firing. Average difference between these curves 
is less than 0.5% full scale. Part of the error results from 
visual averaging of cyclic variations in the engine. 


Fifty non-firing pressure diagrams show average agree- 
ment better than 0.5 psi, and a maximum spread of 2 psi. 
Based on the full scale rating of the transducer (600 psi.), 
the corresponding figures are 0.08 and 0.3% full scale. 
Figure 3 is typical and also shows that parts are inter- 
changeable. 


Figure 4 shows typical exhaust and intake strokes in a 
motoring engine. Three thousandths inch diaphragms were 
again used for these tests. Maximum differences of about 
0.5 psi. are observed between the upper two curves. This is 
about 0.08% on the basis of full scale. The departure of 
points from smooth curves is very small. 
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Fig. 4 Reproducibility at low pressures. Pressures being meas- 
ured here were only about 0.5% of the full pressure range of 
the transducers 


Inherent Lag: 


Direct measurements of inherent lag in balanced-dia- 
phragm transducers have not been found in the literature 
It is apparent, however, that there must be a finite inherent 
lag in the contact-make operation due to the time required 
to move the diaphragm against the upper contact. A very 
effective method of determining the magnitude of this lag 
was devised. A Model-300 transducer was fitted with two 
contacts, one in the normal position above the diaphragm, 
and one below the diaphragm in the lower perforated seat. 
The hole diameters in the lower seat were slightly increased 
to compensate for the restriction introduced. Diaphragm 
motion and all other details of construction and assembly 
were unchanged, in order that the data obtained would be 
directly applicable to the normal transducer. The trans- 
ducer was mounted in the engine and observed under motor- 
ing conditions (the lower contact would have fouled rapidly 
had the engine been fired). The same stroboscopic trip 
circuit was used for each pair of contacts. 


It is assumed in this work that there is no lag in the 
normal transducer when the diaphragm breaks contact as 
pressure decreases, as for example on the expansion side 
of an engine pressure diagram. Similarly, it is assumed 
that there is no lag in breaking the lower contact in the 
experimental double contact indicator. Thus the rising 
pressure curve obtained with the lower contact is free of 
lag and the time separation between this curve and the one 
obtained with the normal upper contact is the lag asso- 
ciated with the inertia of the diaphragm. Both curves are 
corrected for flipping pressure. 


Figure 5 shows the results of one of the many tests made 
at different engine speeds with this device. The average 
time separation of the two curves on the compression and 
expansion cycles, above about 40 psi where rates of pres- 
sure rise are relatively high, was found to be 28 micro- 
seconds. Below 40 psi, the separation is a function of en- 
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Fig. 5 Negligible inherent lag is shown by these two diagram 
taken with a double contact transducer 


gine speed and ranges from 28 microseconds at 3000 rpm, 
to 88 microseconds at 750 rpm. This is about 0.5 crank 
angle degrees at all speeds. 

In the flatter portions of the pumping loop in Figure}, 
the time separation between the two curves is quite large 
but the pressure separation is still small. In some pump 
ing loops obtained with this equipment no appreciable sep 
ration was found between upper and lower contact curve 
Since this separation varies from one run to another with 
the same transducer, it may not be inherent and may result 
from some uncontrolled and unknown variables. 

As a cross check on the lag measurements just described 
a Model-300 transducer was modified to include an insulate 
capacitor plate in the upper seat in place of the contact? 
The motion of the diaphragm with respect to this plate wa 
studied, using the associated circuits described in an ea 
lier paper.” The results show general agreement with th 
double-contact data. 


Temperature Effects: 


Two effects are possible when heat is applied to a clampel 
diaphragm: (1) Change in elasticity, and (2) expansim 
and buckling (warpage). These effects can change flipping 
pressure. Inasmuch as flipping pressure is normally meat 
ured at room temperature, the question arises as to whethe 
or not this value remains unchanged under engine test 
conditions. 

To demonstrate that water cooling is important and 
necessary, the flipping pressure was measured immediately 
after stopping the engine without removing the transductt. 
No consistent change could be found in flipping pressure 
provided the transducer was water cooled, but an appre 
ciable change was observed with no cooling. 

To our knowledge, no method has been described i 
directly measuring flipping pressure in a firing engine, # 
that the tests to be described here only simulate engile 
conditions. First, the equilibrium temperature of th 
diaphragm in a firing engine was determined by means of 
Tempil Stix (waxes with calibrated softening points) to be 
350 to 500°F. Next, the transducer was mounted in tht 
wall of a special oven and flipping pressures ascertained ff 
various temperatures. Changes in flipping pressure wet 
inappreciable (about 0.08 psi max.) even when diaphragm 
temperatures were raised to 750°F. with water cooled 
transducers. This is well above the diaphragm tempe® 
tures observed in the engine. 

When water cooling was not utilized on the same trait 
ducers under the same oven conditions, diaphragm tempem® 
tures rose to around 1000°F. In some cases, changes # 
flipping pressure were about 2 psi. In one case the damagt 
to diaphragm and contact affected subsequent operation i 
an engine, and in another case, the diaphragm buckled # 
badly that the transducer became inoperative. 


*Suggested by J. D. McCullough” 
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Fig. 6 Two transducers run 5 and 40 hours respectively give 
almost identical engine firing pressure diagrams 


Endurance: 

Figure 6 shows a comparison between one transducer 
which had run 5 hours and another which had run 40 
hours. Maximum separation of the two pressure diagrams 
is 2.5 psi or 0.4% full scale. This is typical of other similar 


tests. 


Malfunctioning: 

Malfunctions, in one form or another, have plagued the 
users of balanced diaphragm transducers for many years. 
In general, this type of transducer is subject to gas, oil, 
and water leakage, diaphragm deformation, and diaphragm 
sticking. The Model-300 transducer is also prone to these 
difficulties, however, the frequency of occurance is mini- 
mized as evidenced by the fact that out of 140 pressure 
diagrams taken during the reproducibility runs, only 4 
showed unusual divergence. In these, the difficulty was 
traced to improper transducer assembly. 


Imperfect operation can generally be detected by one or 
more of the following observations: (1) Erratic and scat- 
tered readings on the flywheel or other indicating device; 
(2) large changes in flipping pressure; or (3) transducer 
contact operation as observed on a cathode ray oscilloscope. 
The last of these techniques proved so useful that a small 
cathode ray oscilloscope is now incorporated in our bal- 
anced diaphragm transducer auxiliary equipment. Im- 
proper contact is indicated by imperfect or “hashy” square 
waves. 


Effects of improper diaphragm clamping are shown in 








Figure 7. Curve shifts result from either uneven or in- 
adequate clamping pressure. 
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Fig. 7 Uneven clamping forces purposely applied to the dia- 
‘agm of one transducer depress the observed pressure curve 
true curve 
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Figure 8 shows the effect of oil contamination on either 
face of the diaphragm. This causes a lag in the make and 
sometimes a smaller lag in the break. Oil above the 
diaphragm can be recognized as a poor square wave on the 
scope, or by erratic readings. Viscous material below the 
diaphragm causes sticking on the lower seat which is not 
detectable on the scope. 

Engine carbon deposits do not cause such lag if they are 
relatively dry and do not result in excessive restriction of 
the gas passages in the lower seat. Very small amounts 
of moisture which enter the transducer with the balancing 
pressure or from the engine short out the contacts, and no 
signal is observed. A particle of dirt can either prevent or 
interfere with proper contact, and is easily discernible on 
an oscilloscope. 
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Fig. 8 Lower curves show results of poor contact resulting 
from oil contamination. Upper curves show that oil on the 
lower surface of the diaphragm produces lag on the rising pres- 
sure side of the diagram 


Conclusions: 

As is frequently the case with an instrument which 
appears to be extremely simple, the successful use of the 
balanced-diaphragm transducer depends upon careful at- 
tention to many small details in design, construction and 
operation. 


When operating properly, it can measure pressures in 
the cylinder of a reciprocating internal-combustion engine 
to better than + 0.5% full scale. Because of its sensitivity 
and high reproducibility, relative pressures can be measured 
much more accurately, to about + 0.1% full scale. When 
the transducer is not operating properly, the malfunction- 
ing can, in almost all cases, be recognized by simple means; 
namely, trace analysis with a cathode ray oscilloscope. 
The difficulty generally can be corrected by disassembling, 
cleaning, and reassembling with new diaphragm and 
gaskets. 

The tnherent lag in the transducer has been found to be 
a function of rate of pressure rise and amounts to less than 
0.5 crankangle degrees on the compression side up to peak 
pressure in the range of speeds studied from 750 to 3000 
rpm. At low rates of pressvre rise, as for example during 
intake and exhaust events, the lag is greater but the 
consequent error in pressure measured at a given time is 
very low. 
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Application of 


To The Design of 


By A. E. Buescher, Senior Engineer 
and G. J. Fiedler, Principal Engineer 


Controls & Instrumentation Section 
Sverdrup & Parcel, Inc., Saint Louis, Missouri 


HE MOST ECONOMIC control system and plant capable 

of just achieving the required over-all performance is 
considered to be the optimum design. A fuel-supply system 
for a facility to test ramjet and turbojet engines is used 
for illustration. Fuel is stored in a tank farm approxi- 
mately 1500 ft from the test cell where it is burned in en- 
gines undergoing test. Fuel lines are run in a tunnel hav- 
ing size limitations preventing the location of pumping, 
heating, cooling and metering equipment therein. Fig. 1 
shows relative locations of the tank farm, metering and 
pumping area, and the test cell. 


Fuel pressures, temperatures, flows, etc., must be con- 
trolled within the limits encountered by the test engine 
in its flight trajectory. Fuel must be supplied to the test 
cell at pressures held within + 1.5 per cent of the set-point 
pressure for any combination of pressure, temperature, vis- 
cosity, density and flow within the following range of op- 


erating conditions: 


Pressure - - + 15 to 1000 psia 
Temperature —60 F to + 500 F 
Density 0.68 to 0.86 specific gravity 
Viscosity 0.29 to 32.0 centistokes 


Flow Range . . 1.8 to 36.0 lb per sec 
Flow Rate 10 lb per sec? 
Vapor Pressure 10 psia max 


Pressure need not be controlled below twice the vapor 
pressure for the fuel under use. Pressure control must be 
held to the required accuracy under steady flow conditions 
and under severe flow variations caused by sudden manipu- 
lation of the engine controls. Fuel flow to the engine must 
be measured to an accuracy of + 0.5 per cent of the fuel 
flow rate. 


The temperature of the fuel supplied to the test engine 
shall be constant to within + 1.5°F at any temperature set- 
point between — 60°F and +500°F. Temperature control 
of the fuel must be such that a change from one set-point 
temperature to another may be made quickly and without 
use of fuel. The control stability requirement is qualitative 
only and is not specified in numerical terms, but there shall 
be reasonable gain and phase margin, or good design from 
a stability standpoint. 


Presented at The American Society of Mechanical Engineers’ Diamond Jubilee 
Semi-Annual Meeting, Boston, Mass., June 19-23, 5. 
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The purpose of this paper is to illustrate by e 
the benefits of “systems engineering” as applied to 
controls. The example is an actual case history. 
dynamic and steady-state performance of the process an 
considered. Systems analysis prevents overemphasis gf 
either the physical problem or the over-all performance f 
quirements, so that the control configuration chosen | 
truly optimum and equipment selection is put on an a 
nomic basis. The control system designed is a fuel-s 
system for an aircraft-engine test facility. The 
limitations, performance requirements, and range of @ 
erating conditions are given. A design based on system 
engineering principles is outlined and methods for 
fining the functional requirements for components are @ 
rived. For reasons of brevity, the paper does not . 
the final design in detail; however, certain specific 
problems are solved with emphasis on application and m 
merical work. A satisfactory mathematical rela 
between flow and pressure is derived. Optimum mode d@ | 
control for the system is found and control valve-locatia 
requirements are determined. 


The Systems Engineering Design 


In the systems engineering design the first step is t 
formulate a complete basic definition of the problem. 


The second step is the formulation of a basic flow die 
gram. Fuel must be pumped from the tank farm to the 
test cell and enroute it must be metered, heated and cooled. 
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Fig. 1 Plant layout 
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Fig. 2 Basic flow diagram 


Figure 2 shows these basic elements of the flow diagram. 
Figure 3 is a revised more detailed flow diagram based on 
systems engineering principles. The requirement for read- 
ily changing temperature set points makes a return line 
around the heater an attractive solution, since the fuel can 
be heated and cooled only in this manner if it is not used. 
Since the fuel meters cannot be placed adjacent to the test 
cell owing to space limitations, they must be placed in a 
section of pipe without a bypass upstream of the main 
pump. The main pumps are located near the test to re- 
duce the cost of pipe from the tank farm to the metering 
area. A bypass valve and return line are placed upstream 
of the fuel meters for control of flow delivered to the main 
pumping system. 


Fig. 4 shows six numbered fuel paths. Components in- 
clude pumps, meters, heater, cooler, valves, piping and test 
engine. Using this flow diagram as a framework, a control 
valve is inserted in four of the six lines as a comprehensive 
approach to a systems analysis to determine the economic 
requirements of the system. 


Kirchoff’s laws for the electric circuit may be applied to 
this hydraulic circuit as follows: 


1 The summation of pressure rises and drops Ap around 
a closed loop is zero. 
2 The summation of fluid flows at a junction is zero. 


Using these laws for lines, 1, 2, and 3, we write the fol- 
lowing equations: 


(P, — P.) — (Px, — P.) — (P. — Pa) = (Pa — Pi) 
(1) 
(P, — P,) + (P, — P,) = (Pa — P,) (2) 
(Pa — Pr) + (Py — P.) = (Pa — P.) (3) 
W, + Ws = W, (4) 


We then write the relation between flow and pressure for 
each component in foot-pound-second units as follows: 


P(presstre in psf for the pump) = k, w, (5) 
where w = flow in lb per sec, and k, = slope of pump 
curve, 

AP (for valv a 

es) = ok. a? (6) 
Where k, = valve coefficient § — fluid density in pcef, and 


& = valve open area in sq. ft. 
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Fig. 4 Plant flow diagram 
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Fig. 3 Systems diagram 
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AP (for the engine) k. We (7) 
where k, = test engine conductance — 

Ap (for line) = R,*? + Lw (8) 
which equation is derived later, and where R = line re- 
sistance, L = line inertance which is the applied pressure 


required to accelerate a unit fluid weight. 
We now have defined the constants k,, K,, k,, R, and L. 
The values of these constants are found as follows: 


k, = slope of pump curve at operating point 
. Ww 
k, = valve coefficient = ————— (9) 
Vsay Ap 


where Ap = pressure drop through the valve when wide 
open taken from empirical valve data 


k, = engine conductance which is defined by operating 
conditions. 
When the set point is 1000 psi or 144,000 psf and flow is 
36 lb/sec then 





k a 
~ 144,000 
The resistance constant is computed from the relation 
We 64 f (Re) l 
2 68 D® (10) 
VD 
where Re = Reynolds number as 
bb 


f (Re) is found in a standard Reynolds number chart. 


ere AP 
2 == ImMertance = -~———— = pressure to accelerate unit 
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The value of C is derived as follows: 


ie Si PV\ OV OP PW aT 
at (Weight) = AW =] ar) = RT dt RT at 


=({- Pp at 
tar x) 


Assuming adiabatic conditions 





a +y-—1 4@P or. en 5 ee 
OY 4 7 7 y dt 
b Rabe Se we OS 
therefore AW = ~ ie tii 
since »?> = g7yRT 
Vv gV 
ay oe (12) 
leer E CG 


32.2 ft/sec? X volume (in ft) 


(sonic velocity)? in (fps)? 


The foregoing equations form a “lumped parameter” de- 
scription of this fluid mechanics system. In the true physi- 
cal case the flow, the pressure and the temperature all are 
functions of space and time. In subsequent pages, we show 
a practical criteria for justifying the lumped parameter 
description of the subject system. 


Furthermore, the foregoing equations are non-linear al- 
gebraic and non-linear differential in type. For ease of 
solution, these equations must be translated into linear 
algebraic equations. Just as for the simplification by use 
of the lumped parameter description, the use of simplified 
linearized equations must yield sufficiently accurate results 
to economically justify the engineering effort. Conversely, 
one must also be able to justify the expense of more elab- 
orate solutions by a tangible increase in usefulness of re- 
sults. 


Linearization is accomplished by using the theory of 
small perturbations. It is well known that any nonlinear 
curve can be made up of a number of small straight-line 
segments. By choosing an operating point on one of these 
small segments and assuming that only small changes oc- 
cur, we have in effect linearized the curve. In the per- 
turbation method equations are written in differential form. 


By using an asterisk to designate a particular value of 
the variable for a selected operating connection, we obtain 


P (valve) = change in pressure across a valve 


AP (valve) = dp (valve) = P 





res Se 
where A is da, W is dw. 
= ha 2 ( w* ya 
: 5(k, a*)? 5 a* k, a* 
where * signifies a particular value of an operating point 
= KW — KA (13) 
P (line) = change in pressure across a line 
= 2Rw*W+LSW 
(K, + LS)W (14) 


by using the Laplace transform method for replacing Lw 
by LSW 


Similarly W.4 = change in engine flow due to manipula- 
tion of engine controls 
Ww. ad Wea + k, P, (15) 
where k, = OW./OP. 
and W.a. = _ is specified as 10 lb per sec? max. 


Replacing k,, k,, k., R, and L we now have a new set 
of constants for one flow line as follows: 


A c 
A A+Bze 
8 

A ¢ 

A-6#Cc 

8 

A / ¢c A te 

?4 


Fig. 5 Notation for contro! b!ock diagram 


2w* 

Ks ~ 6(k, a*)? 

k, slope of pump curve at a point 
. 2 w* 2 
K = —=3.(<) 

K, we*/p*e 

K, = 3Rw* 

L = inertance 


Similar equations are then written for each of the six 
flow lines. Then a simultaneous solution of these equations 
is found in terms of A,, A., A;, Ay, A;, As P., Pa, Psa, Pa, Wo 
etc. 

For this particular problem algebraic substitution is 
practically as fast as the use of the determinant or more 
elegant methods. The equations and their solutions for 
each of the six flow lines are similar; therefore, for reasons 
of brevity they are not included in this paper. (See Ap 
pendix for the complete set of equations.) 

In the solution it becomes apparent that constants are 
grouped in a pattern such that for each flow path there is 
a term 


Ky. + Ky. + LS 
or in a pump path a term 
Ki + Kyi — Ky + LS 
so that it is convenient to define each such group by a coh 
stant: for example 
Ky, = Ky + Kyi — K, + LS (16) 


We are now in a position to construct the control block 
diagram from the equations using notation shown in Fig 
5. Such a block diagram is constructed and is shown if 
Fig. 6. From these equations or from the diagram we form 
any algebraic relationships needed in the synthesis of coh 
trol equipment and in control design. 


Fig. 6(a) Pump performance curve 
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SOLUTION Or SPECIFIC DESIGN PROBLEMS This value of w. is conservative since it ignores reflections 


For reasons of brevity, this paper does not present the from bends and equipment within the 1500 total system 
final design accomplished for the system, but will discuss length. These reflections occur at higher frequencies and 
the solution of certain specific design problems of interest. produce energy losses at all frequencies. 

relationships will be established. The meth- Examining R, L and C we find: 


Flow-pressure D 
od for finding the plant transfer function will be shown. 


f 2 
Use of these relations in determining optimum mode of con- R values range from 4 to 7 sec./ft. 


trol and optimum valve locations will be demonstrated. L values range from 25 to 600 sec.*/ft.? 
Determining Adequate Flow-Pressure Relationships C values vemas teens 8.26 20°004 40 908 
When pressure is applied to one end of a pipe filled with 
fluid (or a pressure difference exists across the pipe), flow To determine if the P = 1/CS W term could have any ap- 
results. In the steady-state case, a constant pressure dif- preciable value, we write 
ference will cause a constant flow, which depends upon the 
ipe resistance or friction. Ww - — 
, In the dynamic case, however, two other factors, inertia co” Cp 
and ap ereggnndlngd need pot - epee dl hd For the flow into a volume to be different than the flow leav- 
x ipe, flow w i“ 
ee. ee ve Oke ee OS ps. Hew we eer ing, Cp must have an appreciable value. P,,,, is produced 


at zero and build up to the steady-state flow dependent upon 


the pressure and pipe resistance. The time required for by valve movement and the result is conversion of kinetic 
the flow to build up depends upon the inertia of the fluid. energy to potential energy. Our specified flow rate is 
If pressure of sufficient magnitude is suddenly applied, 10 lb./sec.? maximum. The corresponding 


the fluid will be compressed. As is well known the phe- 
nomenon called “water hammer” is caused by the inter- 


action of liquid compression and piping deformation which 4p is Lw = 10L. 





results from pressure surge. When liquid compression must Therefore 

be considered, the flow into and out of a piping section is 

not always equal but differs as a function of rate of change 1 1500 xX 10 

of pressure in that section. 10 A, = 008sq. ft. (322) ~ 5800 psf 
The operation of a hydraulic line is analogous to the elec- 40 pat 


tric transmission line, where pressure is comparable to 
voltage and flow is comparable to electric current. The 
three parameters that relate pressure and flow in piping 
are known as resistance, inertance, and capacitance. They 


The valve movement could cause that pressure change in 
each second, therefore, 























may be compared to electrical terms as follows: Crmax = 4 X 10°*(5800) = 0.023200 
Parameter Symbol Electrical Hydraulic 
Resistance R R = volts/current R = pressure/ flow? 
Inductance (inertance) L e=L ™ di p= L dw 
dt dt 
Capacitance ( / ) Cc e= _ 1 i dt p= 1 _ wat 
(Elastance) Cc Cc 
When the three parameters R, L, and C, are all present which is a negligibly small number compared to the other 
at the same time, the true relationship between flow and factors. For this problem we can safely assume that the 
pressure is known as a distributed parameter situation in fluid is incompressible. We can also assume that 


which the parameters are distributed along the pipe. Each 


increment of pipe length contains some R, some L and some A Pine = (K, + LS)W 


C. The solution of problems involving distributed parame- We will note later in the paper the valve frequencies re- 
ters in both electrical and hydraulic transmission line may quired and compare these with the frequency at which our 
become quite complicated. Much simplification results if lumped analysis becomes inaccurate. 

the pressure-flow relationships can be analogous to an elec- B. Selecting the Optimum Control Mode 


tric circuit having non-distributed or lumped R, L, and C 


values. It can be proven that if only two parameters, either 
R and L, or R and C are appreciable in magnitude and the satisfies all basic operational requirements at minimum 


third is not effective, then a lumped parameter description overall cost. Naturally, to find the optimum mode, the 
of the system is valid. available alternates must be known. 

In this system two pumping points are required for rea- 
sons previously stated. Fundamentally, control of pres- 
sure may be accomplished by control of pump speed, posi- 
tion of a throttle valve, or position of a by-pass valve. Pump 
speed control is not economic, since the pump is driven by 
an induction motor. Thus the available alternates are a 
throttle valve, or a bypass valve, or both. The solution 
must arrive at a system that provides the required accu- 


Optimum control mode may be defined as the method that 


The magnitudes of R, L, and C may be compared as soon 
as they are numerically determined. The effect of each if 
a lumped parameter description of the system is valid, 
obviously depends upon the product of the R, L, and C co- 
efficients and their respective variables Rw, LSw and 
(1/CS)W. It should be noted that the relative values are 
a function of frequency. 


A lumped parameter analysis of the system is valid if we racy and stability under all operating conditions and has 
limit forcing frequencies to values less than minimum cost. 
- Assuming that we used throttle control only, pump flow 
w => —>) in radians/sec would equal test engine flow which has a 20 to 1 range of 
21 
variation. If a bypass control is used, flow would be con- 
where c = sonic velocity stant but pump discharge pressure would vary widely from 
1 = maximum piping length test to test, depending upon the set-point pressure. It is 


evident that pumps having flat characteristic curves are 


In our h li 
yaranlic system amenable to throttle control, while pumps having vertical 


het oe 3 (4600) characteristics are amenable to bypass control. The pumps 
- ti— 4.8 radians /sec available for this installation have neither horizontal or 
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vertical characteristics. The slope of their characteristic 
curve varies from a negative value of several hundred, 
through zero, to a positive number as flow is decreased. 
Therefore, throttle control with this pump is not feasible. 
The change in slope is in itself a deterrent, but the change 
in sign requires passing through an unstable region. 


Bypass control is feasible only if used in conjunction with 
a manual throttle valve which is adjusted between tests if 
there is a change of setpoizt. Since the pump is some dis- 
tance from the point of control, the bypass line must be 
short enough to provide low pressure drop to achieve the 
low set-point pressures. A bypass valve, if used, must be 
downstream of the cooler since fuel must be kept above the 
flash point. A bypass valve, if used, must be located farther 
from the point of control than a throttle valve. 


From these considerations we decide that the choice lies 
between a bypass control versus a throttle control plus by- 
pass control. Let us assume that p, is separately and ac- 
curately controlled. Under this condition, is it advanta- 
geous to control p, with valve 3 or control p,. with valve 2 
while valve 3 is controlling pz? For this comparison we 
assume that valve 3 operates to hold py constant while valve 
2 is used to control p,. Based on these assumptions we ex- 
amine Equations (17) and (18) which are readily obtained 
from either the block diagram of Fig. 6 or the set of solved 
equations. 














rs Ky = 
ie ey te ae (7) 
where P, = O assuming P, held constant 
and P, = O assuming P, held constant 
P, a —K,, Ky,/Ky + Kis 
- < 1+K ( Kio + Ki, Kus ) (18) 
. Ky, + Krys 


Expanding Equation (17) we obtain 





™ KVLS + K, K, +1 


K,2:/K, K, + 1 

K. L, 

oe 
K, 

T.S +1 





where 


Kas 
K, K 
K, 
K, K, + 1 
K, = Ky.-— LS 


Expanding Equation (18) we obtain 
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2 + 
L, 
























L, L, 
i? on 4 eee = Oe 
J K, L, L. 
c +k + KS + = K+ KK 
a tat Ke (at 3] +1 ot Xl 
7 K, + K,; + K K, K, + K 2 K, + K,K,) > 
— K,; K, 


~K, + K, + K, (K, K, + K, K, + K, Ky] 


Examination of the two transfer functions expressed by 
Equations 19 and 20 reveals that they are quite similar jp 
form. The S term is squared in the denominator of Equa- 
tion 20 as compared to the first power in Equation 19, A» 
tually the effect on controller requirements can only be de 
termined by substituting the numbers expressing the range 
of operating requirements. At least eight operating points 
as tabulated below must be used to adequately cover the 
range of constant combinations. 


Table | 

Density 

Point P, Ww. Viscosity 
ED ts eS Max. Max. Max. 
3 ; dca tin Sanda ae Max. Min, 
Piisscdal =e — =f Min. Max. 
| De ea karen eee Max. Min. Min. 
B. ihesantns .....-Min. Max. Max. 
| Ae ON Eee Min. Max. Min. 
ee a veetinieatiae Min. Min. Max, 
PRRs STA ae ee Min. Min. Min, 


Substituting numbers for one set of operating conditions, 
Equations (19) and (20) may be written 











Roc 10,000 
A, = ~( + .00238S) (18a) 

and 
P, 9,820,000 (1 + .05558) e 
A. = 000002648? + 0.02498 +1 (m 


Equations (19a) and (20a) are plotted on Fig. 7 for com 
parison. As was expected from the examination of the equ 
tions, the difference between the two curves is slight and 
does not indicate a significant change in the controller re 
quirement for either mode, hence cost of control equipmest 
is not expected to be affected. Therefore, it is conclude 
that by-pass control is not only feasible but practical a 
well. 


True performance of the control method involving con 
trol of P, by A, and P, by A, can only be determined by 
synthesizing both controllers and then checking the stabilt 
ty of the integrated control system. This was done in the 
design of the system, but is considered to be beyond the 
scope of this paper. 

The mathematical description and systems analysis of 
this fuel-supply system reveals many things that are not it 
tuitively obvious regarding the required controls. The prit- 
cipal conclusions that result are as follows: 




















—~K Th _ 
r. ts .+K,) + (L, + L,)8_ 
a r (K, + LS) (K, + LS) 
1 K, K, os L.S a as 
+ | K, + LS + (+k) + dG, + LS 
— K,, (K, + LS) 





Performing algebraic manipulations and simplifying 


ee i a 
A ~ T8+T,8+1 (20) 








where 
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(K, + K,) + (L, + L,)S + K, (K, + LS)[K, + K, + (L, + L,)S] + (4, + LS) (K + LS)K. 


— — 





1 The primary control of the system should be accolt 
plished by means of a bypass valve. 

2 The bypass line should be short. 

3 The location of the control valve, close to the engile 
or close to the pump, is not critical from a performané 
standpoint. 

4 From an economic standpoint, the analysis permits the 
achievement of the required plant performance with a mM 
mum of control valves. 
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APPENDIX A 


Fig. 4 


their derivation and use. 


(i- P,) + (P, — P,) = (P, — P,) 
(Pa — Pe) + (P; — P.) = (Pa — P.) 











sed by We + Ws = Wi 
ilar in 
’ Equa. (P, _ P,) = k,1w, 
9. As. w;? 
be de. (P. — Py) as 3 ky,” a,? 
> Tange 
points Ws 
yer the eo 
(P, — P.) = R, w.’ + L, W, 
ensity (Pa — P,) = R, w;’ + Ly Ws 
iscosity We 
Max. (P, — P.) = Kus" a 
Min, 
Max. Ww,’ 
Min. (Pa Pe) = Fie av 
Max. 
Min. (P, — P.) = R.w.? + L, W, 
Max. (P, — P.) — (P,; — P,) = (P, — P.) 
Min, 
(P, _ P;) — (P; — P,) = (P, — P,) 
ditions, +. = W, + We 
(P, — P.) = Kyo Ws 
(19a) (P, — P,) = R; w,*? + L; W; 
P P ho 
(P,— Py) =F a, 
(20a) (P, —P.) = Rwi+ L,w, 
Or com (P, — P,) = Rw? + Ly We 
1e equa P, — P, = K,, W 
sht and b a pi 1 
yller re P, - a. = Kye W; 
1ipmeat ae 
neluded K,, = slope of main pump curve at a point 
tical as K,, = slope of tank form pump curve at a point 
ng con P, — Pa = Ky, W, + K,, A, 
ined by where 
stabili- 
> in the K 2 w,* 
ond the "= Sika) 
lysis of a 2 (_w.* ' 
not in sa,* \ k, a,* 
he print P, — P; = Ky2 We + Ky: Ay 
P, cr 7. = Kus W; + K,; As 
%— P, = K,, W, + K,, A, 
P, iaies WwW, —_— Wea 
P,— P. = Ky, W, + L, 8 Wi = (Kn + SL) W, 
— where K,, = 2 R,,* 
acco Pi tans P, = (K,, + LS) W; 
E P,—P, = (Kye + L,S) W, 
yrmanee Pi — P, = (K,s + LS) Ws 
nits the P, = P, = (K,, + L,S) Ww, 
a mink 
j P,— P, = (K,, + LS) We 
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(P, — P.) —_ (Py = ee — (?. — P,) = (Pa ~_- P,) 


The following is a complete list of equations derived from 
and which form the basis for the block diagram of 
Fig. 6. The equations are listed in the normal order of 


(1) 
(2) 
(3) 
(4) 
(5) 


(6) 


(7) 
(8) 
(9) 


(10) 


(11) 


(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 


(5a) 
(16a) 


(6a) 


(lla) 
(10a) 
(18a) 


(7a) 


(8a) 


(9a) 
(12a) 
(17a) 
(19a) 
(20a) 


Ku = K,, + Ky — Kn + 18 (21) 

K,, = Kn + Ke: + LS (22) 

Ki, = K, + Kes + L,8 (23) 

K,, = K, + Ke + LS (24) 

Ku = Kn — Ke + LS (25) 

Ky = Ke + LS (26) 
APPENDIX B 


Calculation of Values of R and L for Plant Components 
The expression for resistance factor R is given as fol- 
lows: 


pressure Ap 64 f (R,) 1 


R= flow? — w? = = ~ 2g3D* 











(10) 


The pressure drop A p, due to friction, is computed on an 
equivalent length of line basis. Line bends, contractions 
and enlargements have the effect of a certain length of 
straight pipe which may be obtained from tabulated experi- 
mental data found in standard handbooks.* Therefore, 
equivalent length is physical length of pipe with the proper 
equivalent lengths added. 

The resistance factor values may be obtained from stand- 
ard tables as a function of Reynolds? number where 





R, = Reynolds number = — 
where V = velocity, fps 

D = pipe diam, ft 

& = density, pcf 


yw = Viscosity = 0.000672 centipoise 
= 0.000672 (specific gravity) centistokes 
and f(R,) is found in a standard Reynolds number chart. 
The value of A p is then computed from 


fl (equiv) 64 
Ap => 2z¢8D* - w 
The A p in the pipe is then added to the A p in the heat- 
exchange equipment (cooler and heater) which data are 
obtained from the manufacturer. The total value of R then 
becomes 





A p (total) 
w? 





R = 


The valve coefficient k, may be obtained from the equation 
Wy 
k, = ae (9) 
Via V Ap 
3 ye 3 
where a = valve open area = iz) 7 «8a ft 
w, = 36 lb/sec 





and A p is obtained from valve nomographs,* as equivalent 
to 50 ft of pipe for an open 3-in. valve at w, = 36 lb/sec. 
Calculate A p for 50 ft of pipe as previously outlined. 

To compute the value of inertance L for a pipe, we refer 
to 








. ad i AS “ 1 ss pipe length in feet 
vine —oy~Sti(‘(i“‘ié‘~CA«SO~*~*#‘«Cpiispee areca in 5q ft) g 
(11) 
The value of | for a cooler is then 
1 (Tube Length) (No. of Passes) 
= A, ~ (Area Per Tube) (No. of Tubes per Pass) g 


Then the total inertance 


Liotat = Lipipe + L. = ZL 





1Reference — Cameron Hydraulic Data, p. 50. 





2 
Thid., p. 95 





3 
Ibid., p. 49 


357 




















™e 
Mag 
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APPENDIX C 


Computation of the Required Controller Function 
As 
G. 
G, 
G, 


shown in Fig. 8(a), we let 


= controller function 


valve function 


sensing device function 


In deriving the P./A, function, it was assumed that both 
a P, controller and a P, controller existed and were work- 
ing perfectly. In deriving the P,/A, function, it was as- 
sumed that a P, controller existed and was working per- 
fectly. Therefore, in the complete system, there can be 
either two or three controllers as follows. 


Method A: P, controlled by A, 
P, controlled by A, 
Method B: P, controlled by A, 


P, controlled by A, 


P, controlled by A, 


For the purpose of synthesizing the P, controller function, 
using either Method A or B, some assumptions must be made 
about the other controllers. There are at least three differ- 
ent assumptions that could be made as follows: 


1 Both P, and P, controller work perfectly. 
2 Both P, and P, controller perform in estimated fashion. 


3 Both P, and P, controller do not exist. Valves are on 


manual control, not moving. 


Assumption 3 is conservative, assumption 2 may be con- 
servative depending upon “estimated fashion,” and assump- 
tion 1 is not conservative. The word “conservative” is ised 
with reference to the chances of achieving over-all stubility 
when the several controllers are used together and control- 
ler functions are synthesized as outlined above. 

Assumption 1 is used in synthesizing the controller to 
obtain Equations (17) and (18). After each controller is 
synthesized, the newly found function is added to the block 
diagram of Fig. 6. A determinant is then formed by writ- 
ing an equation for each output (P., P,, P,) in terms of 
the inputs (W.4, R., R,, Ra) where the R’s are reference in- 
puts or setpoints. For equations with no input variable, 
the sum of the terms is equated to zero on the right side. 
Equations having an input variable are equated to the input 
on the right side. The determinant is formed by this nor- 
mal array of coefficients. The over-all system is stable if 
the zeros of this determinant are in the left half of the S- 
plane. 

For this example, we make assumption 1 and synthesize 
the P, controller by accounting for the disturbance, engine 
flow change, W.4. From the block diagram of Fig. 6 or the 
set of solved equations, we obtain 
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Fig. 8(a) System of Appendix C 
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Fig. 8(b) System of Appendix C 


as Pp. —_ age Ky; (Ki/Ki, + Kys) ig 
As je - Ki, Kys Be Se. G, 
1 + K, (Kriz + 


Ky, + Kus 
and 
’ (Ky, + Krys) _ 
mx en. mee ae 
ere a a ieee G, 
+ e( 12 7. K,, + =) 
then 
Kis Kia Ki; 
P, =A,G, + WG, = As + Wea ( ke ) 
a3 Li 


= Kis + K Ls 


K (Ay + G, Wea) G, 


A; + Waal - 


Ja, 


x 4+ G, 
1 + G, G.G,G, 


We can now write 


P, 
———_ 


P= 0 


From the operating requirements, W., 10 1b/sec?, which 


on transforming becomes W,, 10/S*. 
Therefore 
(10/S*) G, G, 
reo ™ T4G,G.4.G, 
P, = Perror Which may be 1.5 per cent of P, 


1, or can be made so, then G, G, must 


Per | t= ols 


determined, the value is numerically less than 0.015 P.,. 
At the same time, the open-loop transfer function, G, G, G, 
must show stability. 


Assuming that G = 


be such that when the final value of P, = 








Suppose 
G _# 
pt ee 
| K, = 
we § = 5 
G, = was given previously 
(K, + L. S> (K, + L, 8S) 
G, is — K “= 
Nas 
10 (K,+L,8) (K, + L,S) K, (TS +2) 
= pass ee ms 2 s? + T,S8 +1 
ee 
K. Ky )( K, (ToS +2) a 
i+ (= ) T.S+1)\ T,84+T7,S+1 
(10/K,, 8) (K, + LS) (K,; + L,S) K, (Ty s+ 





~ § (T, S? + T,S + 1) (T.S + 1) + K. K, 


— 








‘ 


Fig. 7 Curves for Equations (19a) and (20a) 
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Garr ld) 


G, af 


Fig. 9 Phase shift at crossover frequency 


Now 


10 








—— K,K,K;, 


Ky; '  _ _ 10K, K, 
K,. K, K, 


Ky, K. « ; 


Which establishes a requirement for K, K,. 
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tat lRadians/ Sac) 


[F+T.8 +1) (TS +1) + K.K.K,(T~S +) 


S- 0 


Which must equal say 0.015 (1000 psia Xx 144 in. #/ft®) 





we) 


Angle 


6, ae ‘ 
Wet 3 


Phase Ang te (Daproes) 


For stability 


G,. G, G, (at required value for K. K,) must show less 
than 180 deg phase shift at the crossover frequency, Fig. 9. 
Fig. 9 was plotted by graphical addition. The product 
G, G, G, is found by adding the log plots. Fig. 6 is a log 
plot of G,. 


1 


Assuming: G, = (TS + 1) a (T.S + 1) 


nA 


K K 1 


o = Ts +i i/i0s +i = Tisai 


In synthesizing for stability, the K. K, value is taken 
into account by shifting the Odb line. 


(Continued to Page 360) 
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IN EVALUATING rolling mill lubricants while rolling cartridge 
brass strip, cold rolling mill loads were measured continuously 
by two Baldwin SR-4 load cells. These resistance wire strain 
gage devices, each of 200,000 Ib. capacity and only 2'4 in, 
high, replaced blocks over the two ends of the top mill roll. Load 
measurements were transmitted electrically to a recorder, 


Strain Gages Aid Lubricant Testing 


Continuous measurement of cold rolling loads while pro 
ducing cartridge brass strip eight inches wide, was one of 
the problems solved during a recent test program for eval 
uating rolling mill lubricants. 

The project was undertaken at Bridgeport Brass Co, 
Bridgeport, Conn., by J. W. Johnson, The Atlantic Refining 
Co., and published under sponsorship of the America 
Society of Lubrication Engineers. The tests showed unde 
operating conditions that significant differences in friction 
coefficients occur for different petroleum oils of like vis 
cosity. 

Although any of several methods of measuring the high 
rolling loads could have been used, the limitations of meat 
urement were such that only electrical resistance wit 
strain gage SR-4 load cells seemed to be satisfactory it 
every respect. One of the main restrictions was the fat 
that only a two-and-a-half inch space was available for it 
sertion of a load measuring device under the screw-dow 
of the rolling mill. For this reason even the SR-4 loai 
cell had to be specially designed. 

Lubricant tests were run on a two-inch cold mill with 2 
inch diameter rolls running at 200 rpm and producing strip 
in 1000-foot rolls at 600 feet per minute. Both normal and 
excessive reductions were made during the tests. In get 
eral, two reductions were made: from .040 to .028 inches and 
from .028 to .022 without annealing. 

The recorded total roll loads ranged from 80,000 t 
290,000 pounds. Baldwin-Lima-Hamilton Corporation sup 
plied the precision type SR-4 load cells of 200,000 pount 
capacity each with a height less than half that of standard 
cells of this capacity. A strip-chart recorder was also sup 
plied with the cells. With this combination, response W# 
great enough to show variations of pressure during @ single 
revolution of the mill rolls when operating at full speed. 

Output of the measuring devices had to be electrical 9 
that the load could be recorded simultaneously with othe 
variables such as mill power. Another requirement 
that the load sensing device had to respond without damp 
ing during pressure changes. The load cell had to be 
and rugged enough to operate at normal mill speeds 
loads; it had to be self-compensating for temperatult 
changes and it had to have an accuracy within one pe 
cent of full load. The SR-4 load cells not only fulfilled al 
of these requirements but their use on the mill did not 
interrupt commercial production of brass strip while 
lubrication studies were being made. 
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REGULATOR ANALYSIS 


by Irving Lefkowitz® and D. P. Eckman** 


ETHODS OF DYNAMIC ANAL- 
M YSIS (see the Engineers’ Note- 
pook for June 1955) have important 
application in all automatic control 
situations. As an example of such 
analysis consider the ordinary water 
pressure regulator shown in Figures 
1 and 2. Suppose that it is desired to 
find the important factors affecting 
dynamic response of the regulator. 

The process apparatus in Fig. 1 may 
consist of a heat exchanger or vessel 
jacket which causes a resistance to 
flow and drains at atmospheric pres- 
sure (Pp). The pressure regulator is 
to hold a constant outlet pressure (p) 
and has a more-or-less constant source 
pressure (P,). The flow rate depends 
only upon the various pressures and 
areas of openings. 

The pressure regulator in Fig. 2 is 
of the flow type; that is, it is designed 
to operate with a steady flow of fluid 
through the ports. The pressures and 
flows are indicated at each point. The 
pressure drop at the port is (P, — P,). 
The pressure drop in the outlet pas- 
sage is (P, — P). The process pres- 
sure drop is p. The flow rate is every- 
where the same only when the regu- 
lator diaphragm is stationary (Q, Q,). 

The first dynamic equation comes 
from Newton’s Second Law of Motion 
(F = MA) for the diaphragm and port 
element: 

d°x 

Mae > K (v—x) — Ap, (1) 

where M = mass of moving parts 

(diaphragm, diaphragm 
plate, stem, plug, and 
one-third of spring), 
lb. sec* per in. 


x = displacement of  dia- 
phragm (positive down- 
ward), inches 


K = spring gradient, Ib. per 


in. 
Vv = setting of regulator 
knob, in. 


A = effective area of dia- 
phragm, sq. in. 


P, = average pressure under 
diaphragm, lb. per sq. 
in. 


The second equation relates flow to 
Motion of the diaphragm such that the 
diaphragm must move downward when 
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Fig. 1. Use of Pressure Regulator. 
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FROM LINE 


the flow out exceeds the flow in; 


dx 
Aj = 4-4 
(2) 
where q = flow rate through port, 
in*® per sec 
q, = flow out of regulator, 
in*® per sec. 


The third equation comes from Ber- 
noulli’s Law for flow through orifices: 


a, = K, rDx YP, — P, 
This form of equation is not conve- 
nient for control calculations and must 
be linearized as follows: 


qa, = K,x + K, (P, — P;) + con- 
stant (3) 


where K, = Aaq:/ Ax and is the port 
flow sensitivity in cubic 
inches per second per 
inch motion of the valve 
plug 
K, = Aaq:/AP, and is the port 
pressure sensitivity in 
cubic inches per second 
per pound per square 
inch pressure 


The fourth equation is also a flow 


equation for flow at the regulator out- 


let: 
q — K, VP, _ P 





This equation must also be linear- 


ized as follows, 


q = K, (P, — P) (4) 
P,Q, PQ, Y 
f A 
Ps,Q, MLL P,Q 
— ——— 








Fig. 2. A Pressure Regulator or Reducing 
Valve. 
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where K, = Aq/A(P, — P) and is 
the outlet pressure sen- 
sitivity in cubic inches 
per second per pound 
per square inch. 


The fifth equation is a linearized 
flow equation for flow through the 
process apparatus, 

q= K, P (5) 


where K, = Aq/AP and is the proc- 
ess pressure sensitivity. 


These equations (1 through 5) can 
be combined to eliminate variables 
(x, P,, q, q,). If the regulator setting 
(v) is fixed, the resulting relation be- 
tween supply pressure P, and con- 
trolled pressure P is, 





P T,’s* + 1 
>. = % zea, 
P, T.*s* + 2DT.s + 1 
(6) 
. 1 
where K, = ————— 
2A +1 
M 
T= ) . 








2A +1 
Crise 
K, T, 
en 4 
Vana +1) (A +1) 
pressure differential at 
A regulator port 





or pressure differential at 
process 


We may draw the irollowing con- 
clusions from the study: 


1. The change in controlled pressure 
per unit change in supply pressure 
(given by K,) is inversely propor- 
tional to the pressure drop across 
the regulator. (If the regulator has 
one-half the total pressure drop, A 
is 1.0 and K, = 0.33.) 


2. The frequency of oscillation is gov- 
erned by the time T. and therefore 
by the mass of the valve parts and 
spring constant. 


3. The damping of the oscillation 
(given by D) is governed by the 
area of the diaphragm (A) and the 
regulator port sensitivity (K,). 
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463. “METHODS OF ELECTRICAL POLARI- 
ZATION IN THIN DIELECTRIC MA- 
TERIALS” R. W. Tyler, J. H. Webb, and 
W. C. York; Jour. App. Physics Vol. 
26—No. 1, pp 61-68, Jan. 1955. Method 
is described for measuring electrical 
polarization in thin dielectric sheet ma- 
terial. Dielectric sheet is grounded and 
field meter is placed in front of dielectric. 
Theoretical aspects as well as experi- 
mental results are developed. 
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95-109, Jan. 1955. Description of shock 
tube technique for production of shock 
waves up to Mach number 20. Included 
is means for measurement of electrical 
conductivity by magnetic method and 
details of apparatus for triggering and 
synchronization circuits. 

465. “THEORY AND PROBE MEASURE- 
MENTS IN A MAGNETIC ION 
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26—No. 1, pp 110-112, Jan. 1955. “Super- 
state” in a magnetic ion source has been 
experimentally and theoretically investi- 
gated. Space-charge density is approxi- 
mately constant throughout source and 
radial plasma density differs little from 
a Gaussian distribution. Theory is con- 
firmed by probe measurements. 

466. “THE DESIGN OF TOTALLY EN- 
CLOSED MECHANICAL PUMPS WITH 
PARTICULAR REFERENCE TO A 50 
HP SODIUM PUMP” P. Fortescue; Jour. 
Nuclear Energy (London) Vol. 1—No. 1, 
pp 5-23, Aug. 1954. Analysis presented 
for the influence of design factors on 
performance of sheathed induction mo- 
tors and results extended to details of 
a 50 hp motor for pumping liquid sodium. 
System is mechanical (centrifugal pump) 
and offers interesting comparison to con- 
ventional electromagnetic systems. 

467. “THE OPERATION OF A THERMAL 
NEUTRON TIME-OF-FLIGHT SPEC- 
TROMETER” P. A. Egelstaff; Jour. Nu- 
clear Energy (London) Vol. 1—No. 1, 
pp 57-75, Aug. 1954. Detailed account 
given for various instrumental checks 
earried out with “slow-chopper” neutron 
spectrometer. Novel source arrangement 
is described and measurements are pre- 
sented of the total cross-section of gold 
and the velocity spectrum of neutrons 
in the Harwell reactor. 

468. “A RECORDING VOLUMETER FOR 
SMALL GAS EVOLUTIONS” WwW. E. 
Hoare; Jour. Sci. Instr. (London) Vol. 
32—No. 1, pp 1-2, Jan. 1955. Descrip- 
tion of a device for recording movement 
of mercury index in volumeter tube. Gas 
evolution rates up to 2ml/min. can be 
recorded and sensitivity is 0.012 ml. 

469. “AN APPARATUS FOR THE MEAS- 
UREMENT OF DYNAMIC MECHANICAL 
PROPERTIES OF POLYMERS OVER 
A WIDE TEMPERATURE RANGE” 
D. W. Robinson; Jour. Sci. Instr. (Lon- 
don) Vol. 32—No. 1, pp 2-6, Jan. 1955. 
Apparatus for measurement of dynamic 
properties of polymers from 20 to 600°K. 
is described. Principle is photoelectric 
detection of vibration amplitude of trans- 
verse resonance vibrations caused by ex- 
citation of a cantilever polymer reed. 
Temperature control is achieved by adia- 
batic vacuum technique. 

470. “AN OPTICAL INTERFEROMETER 
METHOD OF CALIBRATING A CRYS- 
TAL GAUGE FOR THE MEASURE- 
MENT OF SOUND WAVE TRAN- 
SIENTS” G. J. Barber; Jour. Sci. Instr. 
(London) Vol. 32—No. 1, pp 7-8, Jan. 
1955. Application of small barium ti- 
tanate crystal to the measurement of 
large amplitude sound pulses. Method of 
direct calibration using Mach-Zender in- 
terferometer is included. 

471. “A MACHINE FOR THE MEASURE- 
MENT OF ROLLING FRICTION” J. 
Halling; Jour. Sci. Instr. (London) Vol. 
32—No. 1, pp 8-9, Jan. 1955. Descrip- 
tion of a compact compression machine 
in which rolling friction is determined by 
the principle of the inclined plane. 
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473. 


474. 


475. 


476. 


477. 


478. 


479. 


480. 


“INFRARED FILTERS USING EVAP- 
ORATED LAYERS OF LEAD SUL- 
PHIDE, LEAD SELENIDE, AND LEAD 
TELLURIDE” J. G. N. Braithwaite; 
Jour. Sci. Instr. (London) Vol. 32—No. 1, 
pp 10-11, Jan 1955. Optical properties 
of evaporated layers are compared to 
previous results in literature and found 
to resemble single crystal phenomena. 
Use of layers which absorb visible and 
near infrared, but transmit wave-lengths 
longer than 2.9 to 4.2 microns, are de- 
scribed. 
“THE PRODUCTION OF ACCURATE 
LINEAR SCALES BY MEANS OF THE 
MERTON NUT” L. A. Sayce; Jour. Sci. 
Instr. (London) Vol. 32—No. 1, pp 11-12, 
Jan 1955. Dividing engine having un- 
usual accuracy is described. Scale is en- 
graved photographically upon a_ plate 
carried by a Merton integrating nut 
riding upon a cylinder having a fine 
screw thread. Cylinder is carried by 
bearings and restrained from longitudinal 
movement by application of Merton nut 
principle to “‘thread’”’ having zero lead. 
“THE PROCESSING AND CHARAC- 
TERISTICS OF COAXIAL CYLINDER, 
CORONA STABILIZER TUBES” A. J. 
L. Collinson; Jour. Sci. Instr. (London) 
Vol. 32—No. 1, pp 13-17, Jan. 1955. 
Corona stabilizer (voltage regulator) 
tubes, suitably processed, filled with hy- 
drogen are shown to have running volt- 
age stability over 24 hrs. of better than 
0.02% and over 1000 hrs. of better than 
1%. Variation of slope resistance with 
pressure and current has been _ investi- 
gated and the results compared with 
theory. 
“A MEASURING APPARATUS’ EM- 
PLOYING A REFERENCE LINE OF 
VARIABLE BRIGHTNESS” C. S. Lees; 
Jour. Sci. Instr. (London) Vol. 32—No. 
1, pp 17-18, Jan. 1955. Improvement on 
normal travelling microscope is described 
for measurement of electron or X-ray 
diffraction films. Apparatus uses illumi- 
nated glass fibre image as reference. 
“A COMBINED STRAIN AND CURVA- 
TURE GAGE FOR USE IN TESTING 
CONCRETE BEAMS” J. M. Prentis; 
Jour. Sci. Instr. (London) Vol. 32——No. 
1, pp 19-21, Jan. 1955. Description of 
instrument for determining distribution 
of bending strains in a concrete beam. 
Instrumcnt fixed to beam during test 
features low cost, ruggedness, and low 
labor. 
“AN APPARATUS GIVING AN ¢-PAR- 
TICLE MICROBEAM FOR THE IR- 
RADIATION OF LIVING CELLS” H. 
A. B. Simons; Jour. Sci. Instr. (London) 
Vol. 32—No. 1, pp 21-24. Jan. 1955. 
Modification of phase-contrast micro- 
scope so that biological specimens in the 
center of field of view can be *-irradiat- 
Beam of particles is obtained from 
polonium source by glass capillary colli- 
mator. Irradiation rate is in the order 
of one particle per minute. 
“THE PREPARATION OF PRECISION 
RESOLVING-POWER TEST OBJECTS” 
G. B. Dew; Jour. Sci. Instr. (London) 
Vol. 32—No. 1, pp 24-26, Jan. 1955. 
Method described for production of large 
ranges of Cobb-type test objects of un- 
usually high test (dimensionally) accu- 
racy. “Master chart” techniques are in- 
cluded for series-reduction of targets. 
“ANALYSIS OF ORTHO- AND PARA- 
HYDROGEN MIXTURES BY THE 
THERMAL CONDUCTIVITY METHOD” 
A. T. Stewart and G. L. Squires; Jour. 
Sci. Instr. (London) Vol. 22—No. 1, pp 
26-29. Jan. 1955. Thermal conductivity 
method for measuring proportion of 
ortho to para molecules in a sample of 
hydrogen has been developed. Accuracy 
of 0.1% has been achieved. 8 references. 
“THE NECESSARY TORQUE REQUIRE- 
MENTS FOR A SERVO-MOTOR” J. C. 
West and J. L. Leonard; Jour. Sci. Instr. 
(London) Vol. 32—No. 1, pp 30-32, Jan. 
1955. Discussion of servo-motor _re- 
quirements in light of maximum accelera- 
tion demand. Torque-squared-over-inertia 
ratio shown to be greater than a certain 
value if maximum acceleration is to be 
achieved, 
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“DESIGN FACTORS IN  SELECTing 


AND APPLYING FIL 
Kovacs and Reuben Wo 
Vol. 27—No. 1, pp 16 
Discussion of air-oil 

phenomena of surface, 


depth filtration. Relative 
data, glossary of filtration 
hints in general filter selection 


lined. 


are out. 4 
“HYDRAULIC SERVO-VALVE D D) 
J. M. Nightingale; Mach. Design Veg 
No. 1, po 191-197, Jan. 1955, 


sion of two-stage valve 
tion of movement of a 
Points mentioned are 


chamber pressure’ versus flapper dis. 
placement, frequency response, and ampli. 


tude data 


“SELECTING AND APPLYING Wing 
STRAIN GAGES” John Tarbox; 


Design Vol. 27—No. 1. 


1955. Short article defining major terms 
in strain gage work and precautions Con. 


cerning temperature c 
midity. 

“U. S. A.”"S PART IN 
AL MEETINGS” Mag. 


Feb. 1955. Brief account of world-wide 


standards activities as 
members of American 


ciation. Some mention of instruments 
and controls of interest. 

“LOW-LEVEL COUNTING, KEY 1% 
ADVANCES IN RADIOCARBON pap. 


ING” J. Laurence Kulp 
12—No., 12, pp 19-21, D 


sion of low-level counting techniques 
presented at a conference held in Octo 
ber 1954 at Andover, Mass. and sponsorej 
py National Science Foundation and gh 
lied groups. Highlighted are acetylene 
and carbon dioxide proportional counters, 
“RESOLUTION LOSSES IN COUNTERS 
AND TRIGGER CIRCUITS” Paul & 
Damon and Paul N. Winters; Nucleonig 
Vol. 12—No. 12, pp 36-39, Dec. 1954 
Verification of theory of counting log 
due to finite resolving time is presented 


Empirical methods, such 
for determining error 
23 references. 


“SCINTILLATION DETECTOR FOR 
CARBONE AND AIRBORNE USE” 


J. Davis, J. A. Harter, 


and C. F. Harris; Nucleonics Vol. 12 


No. 12. pp 46-47, Dec. 


scription for a portable scintillation dé 
tector featuring miniature tubes = 9 


mercury 


"pulser. 
“GAIN VARIATION OF PHOTOMUL 


TIPLIER TUBES” R. 


S. E. Turner; Nucleonics Vol. 12—No 
12, pp 47-48, Dec. 1954. Results given 
for recent experiments on RCA 5819 and 


Dumont 6292 multipli 
shown to be dependent 
tensity and recent coun 
“ECONOMICAL 
SCANNER” Theodore 


V. Geyer, and J. § 
Nucleonics Vol. 12—No. 12, p 49, De 


1954. Photographs an 


are given for a low-cost “scintiscanne” 
used to study radioactive material ® 


biological specimens. 


“AUTOMATIC SAMPLER, RECORDER 
A. D. Hosey, H. H. Jones, O. C, Mark, 
and R. C. Gallaghar; Nucleonics Vol. 2 
No. 12, pp 52-53, Dec. 1954. A pom 
able instrument is described for collet 
ing airborne contaminants. F 


are 24 sample stations, 


ing and integral recorder. 
. “INDUCTIVE AERIALS” H. Blok_ail 
J. J. Rietveld; Philips Tech. Rev. (Bint 


hoven) Vol. 16—No. 7, 
1955. Discussion of 


aerial and relative advantages of @ 
pacitative and inductive aerials. 
given on ferroxcube receptors, ir 


effects, sensitivity an 


factor, and height relations in f 


tors. 


“A RADIOACTIVE-CONTAMINA 
AND CLOTHING” A. 


Stephens, and W. A. 
Tech. Rev. (Eindhoven) 
pp 201-210, Jan. 1955. 


versatile counting instrument ine 


provision for detecting 


gamma hand contamination, alpha fost 
contamination, and beta-gamma clothing 
contamination. Particular emph s 
given to photo illustrations of 


layouts and circuitry. 
“FLUORESCENT 


: 
Nal(T1) TO NUCLEAR RADIATIONS 
Phys. Rev. Vol. 96—No. 4, pp 9b 
Nov. 15, 1954. Dependence on 


concentration of the fluorescent respon 


of Nal(T1l) to gamma 


particles has been examined for et 
containing known mole fractions be 
in the range from 0.00006 to 0.008. 


pendence of integrated 


the Tl concentration and specific ene! 


loss are also discussed. 


od. Mach, ~ 

7-178, Jan, = 
filters, in \ 
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Particle ging 
terms, 


TERS” Jules P. 


for preamplifies. 
main valve spogj, 
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pp 208-212, Jan 
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P. W. Reinhardt, 
1954. Circuit de 


L. Caldwell an 
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ting history. 
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Some VHF Bridge Applications 


By Norman L. Riemenschneider* 


ECOGNIZING THE GAP that in- 
R evitably exists between the basic 
information offered in the instruction 
manual and the inherent potentiali- 
ties of the instrument involved, this 
article is written with the intent of 
sharing our knowledge of the BRC RX 
Meter Type 250-A and offering the 
benefit of our field experience. 


For those not having a speaking ac- 
quaintance with the RX meter, we 
might briefly mention that it consists 
of a V.H.F. Schering bridge, signal 
generator, and a _  detector-indicator 
completely self-contained in one unit 
which measures impedances from 500 
KC to 250 MC in terms of equivalent 
parallel resistance and parallel capac- 
itance (or inductance). 


Measurement of Transistors, Vacuum 
Tubes, Diodes and Biased Circuits 


The RX Type 250-A Meter by virtue 
of its design lends itself very con- 
veniently to the measurement of cir- 
cuits under conditions of normal bias 
and operating voltages. Since there is 
a d.c. path between the bridge termi- 
nals with a d.c. resistance in the order 
of 66 ohms, biasing currents up to 50 
ma can be introduced through the 
bridge and the component in the man- 
ner shown in Figure 1. In using this 
particular circuit the capacitor C 
should be made large enough so as to 
have negligible reactance at the op- 





Fig. 1 Method of applying DC biasing cur- 
rent less than 50 ma. 


erating frequency. It is desirable to 
use a d.c. source having a much higher 
Voltage than required, and reducing 
the voltage through resistor R. By 
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_ 
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keeping R high the effect of the d.c. 
supply source is minimized. 





Fig. 2 Method of applying biasing current 
greater than 50 ma. 


For measurements re yuiring biasing 
currents in excess of 50 ma the circuit 
shown as Figure 2 is suggested. In 
this arrangement the biasing current 
circumvents the bridge and therefore 
there are no restrictions imposed upon 
its magnitude. Here again it is desira- 
ble to keep C large enough to have neg- 
ligible reactance. Since the purpose of 
the R.F. choke is to isolate the d.c. 
voltage source its inductance should 
be high. To preclude the possibility of 
any error due to the power supply, cer- 
tain precautionary steps can be taken. 
Before attaching the test specimen, 
balance the instrument with the D.C. 
supply circuit connected. If the range 
of the balance controls is insufficient, 
balance the instrument by itself and 
measure the Cp and Rp of the D.C. 
supply circuit alone. The subsequent 
readings of the test specimen can then 
be corrected (for the effect of the D.C. 
supply circuit) as follows: 


C,. - Gas — C, 


where 
C,x = C, of specimen 
C,, = C, of specimen & de supply 
C, = C, of de supply alone 
mo ie 
= —_— 
R, — R,x 
where 
R,x = R, of specimen 
R, = R, of de supply alone 


R,x = R, of de supply & specimen 


The basic circuits shown in Figures 
1 & 2 can be modified or expanded as 
required to allow measurements to be 
made of the desired parameters in 
many types of circuits. Some typical 
arrangements are given in Figures 3 


to 7. In Figures 3 (tube input imped- 
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ance) and 4 (crystal diode impedance) 
it should be noted the ground shown by 
dotted line is the circuit ground and is 
not connected to the instrument 


ground. Figures 5 to 7, for which the 
author is indebted to the “Radio De- 
velopment & Research Company” of 
Jersey City, New Jersey, are examples 
of some typical circuits employed in 
the measurement of transistors. 





Fig. 3 Typical circuit for measuring vacuum 
tube input impedance on BRC RX meter. 

One factor that bears consideration 
in the measurement of vacuum tubes, 
transistors, and diodes is the level of 
the r.f. voltage applied to the compon- 
ent under test. With the RX Meter 
this is in the order of from 0.1 to 0.5 
volts r.m.s. Should the constants of 
the circuit be such that this level can- 
not be tolerated, the addition of a 2 
watt, 50,000 ohm _ potentiometer, 
mounted in a louvre hole in the rear of 
the instrument and wired according to 
Figure 8 to reduce the oscillator B+ 
voltage, makes it possible to lower the 
applied r.f. voltage down to 0.02 volts 
with satisfactory sensitivity during the 
measurement. 


Measurement of the Self-Resonant 
Frequency of a Coil 

This procedure consists of finding 
the frequency at which the inductive 
and capacitive reactances of the coil 
are equal (and opposite), and the coil 
itself looks like a pure resistance. The 
logical way to do this would be to set 
the Cp dial equal to zero and vary 
the frequency to obtain a null on the 
indicating meter. However, since it is 
necessary on the RX Meter 250-A to 
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Fig. 5 
tetrode. 


Collector characteristics; grounded base 






Fig. 4 Typical circuit for measuring crystal 
diodes on BRC RX meter. 









me 
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Fig. 6 Collector characteristics; grounded 


emitter triode. 


peak the “detector tuning” when op- 
erating the instrument at the higher 
frequencies, the self-resonant frequen- Vv 40% Nh 
cy is found by making two or three ooon 
rapid preliminary measurements, bal- 
ancing the instrument, and obtaining 
the final value. 














Fig. 8a Terminal voltage reduction; circuit 
The actual modus operandi is as fol- alteration. 
lows: 














1. Set up the bridge in accordance 
with the preliminary instructions 
given in the instruction manual. 
For the first approximation select 
a frequency higher than the esti- 


mated self-resonant frequency. 







































Fig. 7 Collector characteristics; grounded bu 
tetrode. 


bo 


Mount the coil on the instrument 
and measure it in a normal man- 
ner. If the Cp dial reads in the 
capacitive range, the frequency 
is too high and should be lowered 
for the next approximation. Con- 
versely, if the Cp dial indicates 
an inductance the frequency and if frequency f, is made equal # § 
should be increased. The fre- 70.7% of f., : 
quency change necessitated can C t . 

be sensed from the effect on the rm = ( 3 7 ) —- 2. (a 
Cp dial reading of the previous . a ; 


change. For the purpose of our discussion thi 
Fig. 8b Diagram of circuit alteratien. can be written 





distributed capacity of the coil, C,, 
relationship then becomes, 


C, ( f., : 
Ca f. ) 


(3) 

















i) 


When the Cp dial reads within 1 


or 2 mmfds of the zero line, re- Ns ee: C. + C, } 
nee, — ae (1) —— 2 and (5) 
move the coil and balance the 2r Vv LC C, 
bridge before making the final C C (6) 
reading. This same relationship obtains with a a p z 
parallel tuned circuit, for all practical Where Cp is the amount of capacity B); 
It should be noted that while some purposes, if the Q is ten or greater. For _— needed in addition to the C, of the coll R. 
manipulation of the Rp dial and some the purpose of our discussion we shall to resonate the coil at a frequeny —) 
adjustment of the “detector tuning” consider coils falling in this category. qual to 0.707 times its self-resonall 
knob might be needed in making the Referring to (1) above, if the in- frequency. This value is equal to the 
rough approximations, it is necessary ductance is held constant but the ca- C, of the coil and is read directly of ¥ 
to adjust the initial balance of the pacitance changed to a new value, C:, the silver portion of the C, dial on the — 
bridge only for the final measurement. then: RX meter when the bridge is balancel. % 













With those coils having multiple 1 Thus to measure the C, of a coil @ By)” 
resonances, the alternate parallel and the RX Meter it is only necessary @ B¢«\’ 
series points can be identified by the f, 2r VY LC, determine its self-resonant frequeney, B) /! 
accompanying respective high or low ] 1 set the bridge at 0.707 times this fe ie 
values of parallel resistance indicated ; quency, and measure the C, direct) io 
on the Rp dial. The lowest parallel 2r Vv LC, on the C, dial. iy 
self-resonant frequency is the one used ¢ : 4 
in the determination of distributed or THE AUTHOR ———~"§ 
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capacity discussed below. 









Measurement of the Distributed 




















Capacitance (Cd) of a Coil C, ra fi ‘ various engineering capacities, and subs 
C, = t. (2) mone oo we * { 
= ing rms. r. lemenschneider W' 

To consider an old friend very uated from the evening section of the N ; 
briefly, the expression for the resonant If, in the case of ? coil, f, is the self- Cottage of Engineering Ry *. as. = ye 
an e 8 vi ) 

frequency of a series tuned circuit is: resonant frequency of f, and C, is the sees Eee Cas aa Diy: 
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®., IGNIFICANTLY, the Tenth Annual Instrument-Au- 

tomation Conference and Exhibit of the Instrument 
Society of America is being held in an area of spectacular 
achievement — Los Angeles. The Society’s first nine 
years have been more than ordinary, and we look for 
the impetus of this conference in the far West to give us 
a flying start into our tenth year. Until now, we had 
never convened farther west than Houston, Texas. Using 
New York City as a reference point, this year we will 
double our westernmost frontier for conference cities. 
Speaking for the Instrument Society of America and with 
the expressed request of the Los Angeles Section, it is a 
pleasure for me to welcome you to Southern California. 
This year presents a timely opportunity to view the prog- 
ress of instrument science and application amid surround- 
ings which combine the atmosphere of unusual regional 
growth and of retained vacational attractions. 


We take great pleasure in greeting the invited partici- 
pating technical and professional societies whose members 
will hold committee meetings and conduct technical ses- 
sions concurrently with ISA. The interchange of tech- 
nical information in open meetings continues to strengthen 
the bonds between societies. Cooperating with us this 
year are these organizations and their special greetings 
to ISA are published elsewhere in this issue of the ISA 
Journal: 

The American Society of Mechanical Engineers 
Instruments & Regulators Division 


American Institute of Electrical Engineers 
Instruments & Measurements Committee 


Institute of Radio Engineers 
Professional Group on Instrumentation 


Southern California Meter Association 


ISA’s Tenth Annual Instrument-Automation Confer 
ence and Exhibit may well be the best in the history of 
our Society — and the most significant. It bears signifi 
cance in different ways to different individuals or groups. 


To ISA’s Members — It was the intent of the founders 
of ISA to serve the interests of all those engaged in instre 
mentation and control. Seventy-seven Sections have now 
been chartered in all parts of the country. Logically, 
with the majority of members in the east, much of the 
national activity has been in the east and midwest. How 
ever, in the past few years, the far western area has grown 
in population, industry, markets, etc., to a much greater 
percentage than other areas. Heavy industry, the elee- 
tronics industry, the petro-chemical and chemical indus 
try, the aircraft industry and the many others of the west 
coast area need the services and benefits of increased ISA 
activity. 


To the Instrument Industry — The scheduling of out 
Conference and Exhibit on the west coast was inevitsble 
in ISA history. This 1955 Conference has amazed and 
will continue to amaze many individuals. Any doubts 
about the interest in, need for, or use of, instrumentation 
and automation in California and the surrounding stalés 
have been answered. The current and future plans 
management heavily emphasize improved efficiency); 
safety, and quality — obtainable through instrument 
tion and automation — and especially applicable in # 
area of new industrial construction. The fourth dimer 
sion, TIME, will prove the value of this Conference ™ 
bringing to the receptive attention of the using industrié 
the wide range of instrument applications which a 
available. 
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To the Professional Societies and Universities — The 
Instrument Society of America holds a unique place in 
the field of professional and technical societies. The 
membership of ISA embraces all who engage in the arts 
“4 and sciences of instrumentation. The principal service 
to members is the educational interpretation of instru- 
ments and controls to all the sciences and technologies. 
4 As it has been put by one member, “the Society makes 
it possible for the theoretical designer to converse with 
and talk to the servicing mechanic”. As the science of 
instrumentation spreads and expands, all technical and 
professional bodies feel the need for improved communi- 
eations which will speed our progress. These meetings 
rovide this needed communication. The gathering to- 
er of all of the individuals for whom instruments are 
© their lifework produces communion of objectives—tech- 
“nical, professional, academic, theoretical, practical. 


' To the using Public — The Instrument Society of 
’ America was conceived and founded by a group of men 
"who sought a means of expression for the common good. 
' From year to year, with each Annual Conference as a 
» milestone, the advances in our field have been recorded. 
" Each bit of “know-how” brought forth in the technical 
sessions, the panel discussions, the clinics, the commit- 
) tees, the publications, add to the stature of our science 
"and to its value to our country. A large part of the 
) foundation placing the United States in the forefront of 
© world technological progress is based on our advances 
in the field of measurement and control. Our military 
equipment supremacy, our manufacturing efficiency, our 
great wealth of devices built to make life more com- 
fortable, our mechanized farms, and mines, have been 
achieved with the aid of and through instrumentation 
and control. Truly instrumentation paces automation 
for our national strength and well-being. 


The Tenth Annual Conference and Exhibit offers a 
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fer: varied program for all interests. This year we have added 
y of two new features to the two clinics which have become 
nifi- a regular part of our Conference. Instruments Main- 
ups. tenance and Analytical Instruments Clinics are being aug- 


ie mented by a Computers Clinic and a Data Handling 
= Workshop. There are 34 Technical Sessions —- 27 for 


presenting 


stru- 
now 


ally, 


ISA and 7 for the cooperating societies 
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over 80 papers and papnel discussions and symposia. 

Hundreds of exhibitors are displaying their new and 
standard products, ingenius in their steady improvement 
and utility. Many of us have been staggered by the ad- 
vent and rapid growth of data handling and data reduc- 
tion practices, particularly as applied to the field of in- 
dustrial instruments. Many exhibits will demonstrate 
the practicability and application of this equipment. 

Companion activities to the Conference and Exhibit 
are the plant tours, the sight seeing trips, ISA and co- 
operating societies’ meetings, the President’s Reception, 
the Annual Banquet. It will be a busy week for everyone 

- and full of education value, good fellowship, and hos- 
pitality. 

To those of our members who unfortunately cannot 
be with us in Los Angeles may I commend to their at- 
tention the widening scope of our Society’s activities as 
reflected in the program of this Conference and Fxhibit. 
Even though absent, they have directly and indirectly 
contributed to its success. 

ISA is proud to play an influential part in the expand- 
ing field of instrumentation and control. We will con- 
tinually increase our services to members, instrument 
manufacturers, and to users. This Conference will pro- 
vide a stimulus to western membership in keeping with 
the times and, as our total membership grows, so grows 
the variety and scope of our Society’s educational activi- 
ties — publications, films, technical speakers, TV pro- 
grams, standardization programs, recommended practices. 
plant tours, training courses, regional conferences and 
exhibits, etc. Our ten thousandth membership is very 
near — it should be within easy reach stimulated by the 
attendance at Los Angeles. 


A very sincere thank-you is offered to the entire Los 
Angeles Host Committee. With Dr. A. O. Beckman as 
Convention City Host Committee Chairman, and C. B. 
Nolte, President, President of the Los Angeles ISA Sec- 
tion, a successful conference and exhibit was anticipated. 
With Fred Tabery’s tireless energy and competency the 
results were assured. From each ISA member and visitor 
at the Conference, we extend to the many unnamed mem- 
bers of the Host Committee, our exhibitors, and all others 
who helped, — “Thanks a lot, — it was wonderful!” 





\, 
William H. Fortney 
Vice President 


Delmas C. Little 
First Vice President 


E. C. Baran 
Vice President 





William A. Wilahack 
Past President 


Robert T. Sheen 
Secretary 


Justice 1. Votiorecnt 
Treasurer 
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Governor 


State of California 
GOVERNOR'S OFFICE 
SACRAMENTO 


TO THE MEMBERS OF THE 
INSTRUMENT SOCIETY OF AMERICA: 


It is a pleasure for me to extend 

greetings to those who will participate in 
= the 10th Annual Instrument-Automation 
Conference and Exhibit in Los Angeles. 


Our State is becoming an increas- 
ingly important industrial center of our 
nation. The activiti and deliberations 
of your sessions will attract the interest 
of thousands of Californians. We are pleased 
this splendid industrial exposition is being 
held here, and you may be assured that every- 
thing possible is being done to help make 
this the finest, most successful conference 
and exhibit your organization has ever held. 


Sincerely, 


/ 


OFFICE OF THE Mayor 
City Hace 
LOS ANGELES !2 CaLiroRNiA 


July 5, 1955 


Greetings: 


It is a pleasure to welcome to Los Angeles the 
exhibitors and visitors attending the 10th annual 
Instrument-Automation Conference and Exhibit. 





Los Angeles feels singularly honored in that 
this is the first time that the Instrument Society of 
America has chosen to hold its meeting on the Pacific 
Coast. This is in tribute to the growth and development 
in our area, which is becoming more and more one of the 
great industrial centers of the nation. And it stands 
to reason that as this expansion continues, instrumenta- 
tion will play an increasingly important part in our 
economy and our everyday lives. 


a 7 


I hope that you will all partake of our hospi- 
tality while you are the guests of Los Angeles for this 
significant conference and that you will find the op- 
portunity to take advantage of the great recreational 
facilities of our city. 


—= 


A eR 


Sincerely, 


eS es 








UNDER Dr. A. O. Beckman’s leadership many hours 
of thoughtful planning went into this ISA Show. 
In fact the wheels started rolling one year ago in Phil- 
adelphia. This 10th Annual ISA Show has unfolded 
to become successful in every respect. 


Beginning early in the year, the Host Committee ‘ a4 A & Gute 
laid down plans, added committee manpower, coordi- 24 Chairman 
nated the many overlapping activities, finalized a pro- 
gram, and then went to work to make it a reality. The 
excellent results are now obvious. The enthusiasm 
and positive spirit of these many Los Angeles ISA 
members is a challenge for every other Section in the 
country. They were determined to make the Los 
Angeles Show a success. Thanks go also to the many 
instrument and automation organizations who have 
generously contributed to the success of this event. 





A. A. Anderson 
Vice Chairman 


Richard A. hardy Robert L. Gall Mrs. C. B. Nolte : agher 
Employment Exhibits & Publicity Ladies Program we Claude B. Nolte 


Section President 


Fred G. Carter Merritt White G. Foster Rucker 
Entertainment Tours & Sights.eing Plant Visits Ash Wood 
Section Vi.e Presiaent 


William 1. Mann Richard R. McGee John E. Nelson ig 
Transportation Meetings Reception & hospitality bs ones wy, See af 
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Registration 


Registration for the Exhibit, Technical Ses- 
sions, Computers Clinic, Analytical Instru- 
ments Clinic and the Data Handling Work- 
shop will be held in the Registration Area of 
the Shrine Exposition Hall. Registration 
starts at 8:30 A. M., Monday, Sept. 12 and 
continues through Friday, Sept. 16. Earlier 
registration facilities are available Sunday, 
Sept. 11, from 3:00 to 9:00 P. M. at these 
headquarters hotels: 

Ambassador Hotel — Lobby — 3400 Wil- 
shire Blvd. 

Biltmore Hotel — Balleria Floor — 515 S. 
Olive St. 

Statler Hote! — Ballroom Floor — 930 
Wilshire Blvd. 

Registration for the Instruments Mainte- 
nance Clinic is on Friday evening at 7:30 
P. M., and at 8:00 A. M. on Saturday, Sept. 
9 and 10 at Founders Hall, University of 
Southern California. 


Registration Fees 


No fees are charged for attending the Ex- 
hibit. Admission is by official badge obtained 
upon registering. Registration Fee for the 
Technical Sessions for members of ISA, 
ASME, AIEE, IRE, and SCMA is $2.50; non- 
members $5.00. Registration Fee for each 
of the Clinics and Workshop is $5.00 to mem- 
bers of ISA, ASME, AIEE, IRE, and SCMA; 
non-members $7.50. Full registration fee to 
the Clinics and Workshop admits the regis- 
trant to the Technical Sessions of the Con- 
ference without additional fee. Non-members 
may apply the sur-charge of $2.50 toward 
payment of dues if they enroll as full ISA 
members before Oct. 15, 1955. 


Advance Registration 


Those who have paid their fees in advance 
to the ISA National Office will obtain their 
admission badges at the Advance Registration 
Desk, Registration Area, Shrine Exposition 
Hall. 


Technical Session Preprints 


Advance copies of the available ISA tech- 
nical papers may be purchased at the ISA 
Exhibit Booth, B-307. All papers will be pub- 
lished in ISA Proceedings and may be pur- 
chased later from the ISA National Office in 
Pittsburgh. Preprints of papers contributed 
by the cooperating societies may be purchased 
at their respective booths. 


Conference and Exhibit Hours 


Specific information as to the times and 
locations of the various activities will be 
found on the pages describing each program 
and in the Calendar of Daily Activities. 


Information Center 


Located in the Shrine Exposition Hal!, Reg- 
istration Area, Aisle A-l, is a center for 
messages, general information, lost-and-found 
articles, and other inquiries. 


Hotel Reservations 


The Ambassador, Biltmore or Statler Ho- 
tels are h-adquarters for ISA and blocks of 
rooms have been set aside for ISA visitors. 
Other hotels are: Alcxandria, Chapman Park, 
New Clark, Commodore, Figueroa, Gates, Gay- 
lord, Hayward, Lankershim, Mayan, Mayfair, 
Ritz Flower, San Carlos, Savoy and Town 
House. 

Contact the Convention Visitors’ Bureau, 
Los Angeles Chamber of Commerce, 1151 South 
Eroadway, Los Angeles 15, California, in the 
event that there are no accommodations avail- 
able at these hotels. 


Free Bus Service 


Free Shuttle Bus Service is offered by the 
Crawford Fitting Company. Buses leave every 
15 minutes between hotels and Shrine Expo- 
sition Hall. For departure times and boarding 
locations, see Swagelok Shuttle Bus Schedulcs 
in your hotel lobby and at the Shrine Expo- 
sition Hall. 


ISA Employment Service 


ISA members who wish to obtain new po- 
sitions may apply by filing their experience 
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Shrine Exhi 
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resumes with the ISA Employment Service 
Office, Shrine Exposition Hall, Aisle C-2. ISA 
exhibitors and ISA Journal advertisers may 
also list their openings at this office. Inter- 
views will be arranged for applicants with 
prospective employers. There are no charges 
for this service. 

Hours for Employment Service are same as 
hours for the Exhibit. 


Where to Join ISA 


Membership in the Society is open to all 
who are interested in instrumentation-auto- 
mation. Every visitor is cordially invited to 
visit the ISA Booth, B-307, Shrine Exposition 
Hall. Informative literature of membership 
services and benefits, as well as copies of all 
ISA publications and of the Conference pre- 
prints may be obtained at Booth B-307. 


ISA President’s Reception 


ISA and Cooperating Societies’ members, ex- 
hibitors, and their wives and friends, are in- 
vited guests at a reccption given by President 
Brand and other ISA officers, Sunday 4:00 
P.M., Sept. 11, Hotel Statler, Sierra Room. 


ISA Members’ Meeting 


All ISA members are invited and urged to 
attend the Members’ Annual Meeting, Tues- 
day, Sept. 13, at 2:00 P. M., Hotel Statler, 
Golden State Room. 


ISA Council Meeting 


National Delegates and Alternates repre- 
senting each of the Sections of the Society 
mect Tuesday, Sept. 13, at 4:00 P.M., Hotel 
Statler, Golden State Room. 


ISA Annual Banquet 


ISA members and exhibitors, their wives 
and guests, are invited to attend the Annual 
Banquct, Wednesday evening, 7:30 P.M., Sept. 
14, at the Moulin Rouge on Sunset Blvd. Din- 
ner, dancing, cocktails, and entertainment will 
be combined with the traditional transfer of 
ISA Officerships. Dress is optional. Charges 
are $10 per person including tax and gratuities. 
Tickets are on sale at the ISA Information 
Center, Shrine Exposition Hall. 


Section Officers’ Luncheon 


Section Presidents and Secretaries lunch to- 
gether at Julie’s Restaurant, near the Shrine 
Exposition Hall, on Wednesday, Sept. 14, at 
12:30 P. M. A general discussion on mat- 
ters of Section and National interest will fol- 
low the luncheon. 


Exhibitors’ Meeting 


1955 Exhibitors meet in the Shrine Audi- 
torium, main floor, at 1:00 P.M., Friday, 
Sept. 16. 


Authors’ Breakfasts 


Technical Session speakers, chairmen, and 
recorders meet with committee chairmen and 
officers for breakfast each day of their ses- 
sions to be briefed on their participation and 
to get acquainted with members of the So- 
ciety and of the press. Breakfasts are held in 
the restaurant on Floor C, Shrine Exposition 
Hall, each morning at 8:00 A. M, 


Other Meetings 


The ISA Executive Board and National 
Committees meet at the times and places shown 
on the Calendar of Daily Activities. Meetings 
of the cooperating societies are also listed 
there. 


Ladies’ Activities 


A full program of social and sight-seeing 
activities for <ne ladies attending is scheduled. 
Please register at the Ladies Headquarters, 
Statler Hotel, Pacific Room, on Monday, Sept. 
12 between 9:30 A. M. to 5:00 P. M. Full 
details will be found elsewhere in the Offi- 
cial Program. 


Plant Tours 


Visits to a number of companies in ihe 
Los Angeles area have been arranged for ISA 
members and guests on Wednesday, Thursday, 


10th Annual Instrument-Automation Conference & mal 
bition Hall & Auditorium, Los Angeles, 
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and Friday. Further details w 
elsewhere in this Official Pranaiaill foun 
mation about San Francisco Lay area 
which have been planned by the Nortas 
California ISA Section is below, 


Sight-Seeing Tours 


ISA organized trips to a number of choice 
sights in Southern California have 
grt For schedules and costs inquire g 
the ISA Information Center, Shri Expos 
tion Hall. — 


Section Attendance Book 


ISA members are requested to sign the 
Section Attendance Book at the ISA Booth 
upon arrival at the Show. Members are ah 
ways anxious to find out who is attending the 
Show from their Section. 


ISA Publications 


Subscriptions to the ISA Journal, copies gf 
previous ISA Proceedings, ISA Recommends 
Practices, and other publications may be 
dered at the ISA Booth, B-307. 


Official Guide 


Each registrant will receive an Official Guide 
which is convenient to carry, condensing th 
information of the Official Program. Ty 
Official Guide contains a list of exhibitors an 
booth numbers, time and location of ed 
Conference activity and for each ISA apf 
cooperating society meeting. 


ASME-IRD Dinner Meeting 


The Instruments and Regulators Divisio, 
American Society of Mechanical Engineers wil 
hold its dinner meeting at the Biltmore Hotd 
Conference Room 2 at 7:00 P.M. Monday, 
September 12. Contact Leonard Ortino fe 
reservations. 


Exhibit Hours 


Monday, September 12...... 2 P.M. to 10 PX 
Tucsday, September 13..... 10 A.M. to 6 PM 
Wednesday, September 14...10 A.M. to 6 PH 
Thursday, September 15...12 Noon to 10 Pi 
Friday, September 16....... 10 A.M. to 6 P&L 


Technical Sessions 


ISA Technical Sessions—Shrine Auditorium 
Sessions start at 9:30 A.M. and 2:00 Pa 
Monday through Friday, September 12, 13, 4 
15, and 16, 1955. 

ASME-IRD Technical Sessions—Shrine Aub 
torium. Sessions start at 2:00 P.M. Mondy 
and Tuesday, September 12 and 18, 1955. 

SCMA Technical Session — Shrine Auditor 
ium. Session starts at 2:00 P.M. 
September 12, 1955. 

AIEE Technical Sessions. Sessions start # 
2:00 P.M. Wednesday and Thursday, 
ber 14 and 15, 1955. ‘ 

IRE Technical Sessions—Shrine Auditorium 
Session starts at 2:00 P.M. Tuesday, 
ber 13, and 1:00 P.M. on Wednesday, Septem 
ber 14, 1955. 


ISA Clinics 


Instruments Maintenance Clinic. Founders 
Hall, University of Southern California. See 
sions Saturday, Sunday and Monday, Septet 
ber 10, 11 and 12, 1955. 

Computers Clinic. Shrine Auditorium. See 
sions start at 9:00 A.M. and 1:30 P.M. Mor 
day, Tuesday, and Wednesday, September 1 
13 and 14, 1955. 

Analytical Instruments Clinic. Shrine Avie 
torium. Sessions start at 9:00 A.M. and? 
P.M. Tuesday, Wednesday and Thursday, 
tember 13, 14 and 15, 1955. Hill 

Data Handling oun ‘ — 
University of Southern alifornia. 
start at 9:00 A.M. and 2:00 P.M. Thuredih 
September 15, 1955. 


San Francisco Bay Area Tour 


Either before or after the ISA Show in 
Angeles, members can spend two days ona 
visits to Sylvania Electric, Westinghouse 
nyvale Project, Varian Associates, 

Victor Co., and Stanford Resea 4 
This San Francisco Bay Area Tour Wa ; 
ranged through the special efforts | 
Northern California Section members. 
these companies have indicated their 
cooperate with any size ISA group. 
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ACTIVITIES LOCATION io 
Saturday, September 10, 1955 
& Planning 
we. Shrine Exposition Hall_- ~~ --------------. 9:00 
I ts Maintenance — University of Calif .......-.. 8:15 
Classes— his pre-conference 
found “s clinic © belt Seat. aes B3 ~ oe ay ey 
Sunday, September 11, 
Pe Executive Board Meeting, Statler Hotel-President's Suite -- 9:00 
thern Recommended Practices Committee, Shrine Exp sition 
Hall-Lounge Room -~~------- =m ~~ ---- ~10:00 
President’s Reception, gone ee. ae a : 
Monday, September 12, 
TECHNICAL SESSIONS, Shrine Auditorium 
~~ eR cones, Room 102 9:30 
juction esses, Room 2 : =J. -$ 
es 184 Toxin ey =". 101 9:30 
Posi. easurement Below 80 K, Room 10 Sosa sbieiese ne We 
ISA Slagieal and Medical 
Instrumentation, Room 104 —~~_-~~-~- — ---- 9:30 
ISA Meteorological Instrumentation, Room 103 -~- SS 
ISA Geophysical Instrumentation, Room 104 dekbiesalossidabetan 
| the Southern California ~ al Assn., Room 101 : f ‘ 
Instruments anc 
—< ASME EES ee ee 
ig the COMPUTERS CLINIC, Shrine Auditorium 
Direct Analog Computers, Room 301 - eee : —— 
Electronic Differential Analyzers, Room 302 ~__------------~ 9:00 
Mechanical Analog Computers, Room 303 - inch oes snigew ranean a 
Small Digital Computers, Room 304 --- > ane ” oe 
. Medium Size Digital Computers, Room 305 ~_~-~~_- a 
ies of Large Size Digital Computers, Room 306 ~__-----_------- 9:00 
ended Evhibits. Shrine Exnsition "all ae 
ne Oe MEETINGS, Shrine Exposition Hall 
ISA Editorial Board, Lounge Room ~~~ ~~ VP ieae2 
Biological and Medical 
"eiesnentetion Committee, Lounge Room ___-__--~~_-~- 
Coie ASME, IRD Dinner Meeting, Biltmore Hotel ~...~~~~- 
Ladies Program —— Registration — 
ng the Social, Statler Hotel-Pacific Room ~~~. -__--~~~~ 9:30 
The ISA Employment Service, Shrine Exp. Hall Aisle C-2 
rs and ~ Monday thru Friday 
each Tuesday, September 13, 1955 
A aad TECHNICAL SESSIONS, Shrine Auditorium 
ISA Instrumentation for Production 
i  anmwaiccewe - 9:30 
ISA Testing Instrumentation— 
Strain Measurement, Room 101 ~~... -_-____._-. 9:30 
ivision, ISA Instrument Operation 
rs will end Maintenance, Room 103 —~.................-- 9:30 
Hotel, ISA Biologica! and Medical 
londay, oe en 208 Qi ceseeceescoecce 9:30 
no for ISA Analysis Instrumentation 
General, Room 104 ___ — - 
ASME Instruments and 
Regulators Division, Room 102 — a 
IRE Professional Group on 
0 PM Instrumentation, Room 101 ~~. -_.---_~_~_- ae ee 
6 PM COMPUTERS CLINIC, Shrine Auditorium 
6 PM Direct Analog Computers, Room 301 SS ee os @230 
0 PM Electronic Differential Analyzers, Room 302 —_ ..__ ~~~ 9:00 
6 PM Mechanical Analog Computers, Room 303 _________ ar, 9:00 
Small Digital Computers, Room 304  ~____-_____~_ 9:00 
Medium Size Digital Computers, Room 305 ~~. _~ 9:00 
Large Size Digital Computers, Room 306 ~.._____________ 9:00 
ANALYTICAL INSTRUMENTS CLINIC, Shrine Auditorium 
itorium. Emission Spectroscopy, Room 002 _______ ame 
0 Pu Flow Colorimeter, Spectral Energy 
13, Recording Attachment and 200- 
Channel Recorder, Room 201 —___ Saihin 9:00 
e Audi Refractometer, Room 402 ....________ _niiadasdciccsiateg, 
Monday Thermal-Conductivity Gas Analyzers 
55. and Gas Chromotography, Room 401 ____ 9:00 
Auditor —— ry Analyzer, Room 001 — ‘a -. 9:00 
Monday, ve Type Infrared Analyzer, Room 203 —~_.._.___-__-~__- 9:00 
Infrared Analyzer Water Vapor 
start a Recorder and Thermal Conductivity, Room 403 - uw Dae 
Septem Density and Liquid Level— 
neil ree Goes. 0 _ 9:00 
i Control from 
Septem Laboratory-to-Line, Room 204 os A ade 
Septem oe, Exposition Hall _..._______- sa _..10:00 
Analysis Instrumentation Committee, Shrine Exp. Hall- 
ae cree ttc nweniaindlee es 
eye a for Production Processes 
ommittee, 2254 E. 49th St. —_- les aan e 
ISA neg ney Statler—Golden State Room aueduiy 
» Hotel Statler—Golden State Room —~......-----~ 
Testing seementation Committee, Shrine Exp. Hall— 
ESS SE GRE ERA, SRR area 
LADIES PROGRAM 
and Fashion Show at Bullocks 
Tour Huntington Library, Bus leaves Statler Hotel ~~~ 9:00 
I8A Employment Service, Shrine Exp, Hall—Aisle C-2 ____~ 10:00 
Wednesday, September 14, 1955 
Hd Teen SESSIONS, Shrine Auditorium 
ation for 
Production Processes, Room 102 9:30 
ISA Testing Instrumentation Se ea, a eg 
Vibration Measurement, Room 101 i 9:30 
Analysis Instrumentation 
Approaching Automation Through 
ISA A Control Dynamic Studies, Room 104 - w= O39 
IRE eatin Instrumentation, Room 103 . 9:30 
essional Group on 
8A A a ee 101 pee Rie pene 
nalysis » D 
easurement Symposium, Room 104 —_-__. .--_____ 
eA camaittee on Instruments and 
easurem [on 208 ....L... 
PeMPUTERS CLINIC, Shrine Auditorium 
Analog Computers, Room 301 _.-_-__________-.__ 9:00 
Bectronic ee Analyzers, Room 302 aay 
DP, OO OOO on ncnccmancacsonne OIE 
: = Digital OG BOG oo eee nee 9:00 
a faatm Size Digital Computers, Room 305 —.___--_-_-_ “im,, ae 
Digital Computers, Room 306  ~_....-...___-_~ 9:00 
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ACTIVITIES LOCATION HOURS 
A.M. P.M. 

ANALYTICAL INSTRUMENTS CLINIC, Shrine Auditoruim 

Emission Spectroscopy, Room 002 _ ~~ ee Sa 9:00 2:00 

Flow Colorimeter, Spectral Energy 

Recording Attachment and 200- 

Channel Recorder, Room 201 ~~. ~~~ a cieedibantea SD 2:00 
Process Refractometer, Room 402 ~_._.......-.-__..____. 9:00 2:00 
Thermal-Conductivity Gas 

Analyzers and Gas Chromotography, Room 401 -___._. 9:00 2:00 
Non-Dispersion Infrared Analyzer, Room 001 ~~~ _ -~- 9:00 2:00 
Positive Type Infrared Analyzer, Room 203 sicdeiteilincieaipilivanastaniasiin. “a 2:00 
Infrared Analyzer Water Vapor, Room 403 iiutavcichengrapentiiiins: Uae 2:00 
Density and Liquid Level — 

Gamma Gages, Room 202 —_-_~~~ steubtimineadbada Wale 2:00 
Infrared Process Control from 

Laboratory-to-line, Room 204 swoceccouscnaccases OGG 2:00 
Exhibits, Shrine Exposition Hall ..................-. _.10:00— 6:00 
MEETINGS, Shrine Exposition Hall 
Nominating Committee, Shrine Auditorium——Main Floor 

ed ee es TT Ee is ES 9:30 
Sections and Membership Committee, Lounge Room ~~... ~~~ 9:30 
Section Officers’ Luncheon, Julie’s Restaurant...  — hind 12:30 
Technical Division Chairmen, Shrine Auditorium, Room 102 __ — 2:00 
Education Committee, Lounge Room ~~... ____-- 3:00 
Finance Committee, Lounge Room — ~~. ~— ~~ uhasuipbonsubap ilar totais 4:00 
ISA Annual Banquet, Moulin Rouge ~~ Seat ee 7:30 
LADIES PROGRAM 
Tour to St. Sophia’s Cathedral 

CBS Stydios and Farmers’ Market, Bus leaves Statler Hotel 9:00 
PLANT TOURS 
ElectroData Corp., Consolidated Eng. 

Corp and Computer Eng. Associates, 

Bus lea es Statler Hotel Joint Tours ase cieaiaimmmaiinaiaiatiad 8:30 
ISA Employment Service, Shrine Exp. Hall Aisle C-2  _.  _ 10:00 6:00 

Thursday, September 15, 1955 
TECHNICAL SESSIONS, Shrine Auditorium 
ISA Instrumentation for Production 

Processes, Room 102 —- ~~. 9:30 
ISA Instrumentation for Testing- 

Research and Development, Itoom 101 -- 9:30 
ISA Analysis Instrumentation 

Sampling Systems for Process 

Control Instruments. Room 104 —~ ~~~. ~~ ~~ tum OBS 
ISA Aeronautical Instrumentation —- 

Noive, Vibration ani Test Equipment, Room 103 _ ~~ - 9:30 
ISA Transportation Instrumentation — 

Noives, Vibration and Tert Equipment Room 103... . 9:30 
ISA Testing Instrumentation—General, Room 101 ~~... ~~~ 2:00 
ISA Analysis Instrumentation 

Sampling Systems for Process 

OCentedl Gasieuents, TD BPO tieedscncnecsedawee 2:00 
ISA Education Committee Symposium on 

Training Engineers and Mechanics 

in Instrument Fundamentals, Room 102 ~~... ~~ ~~~ 2:00 
AIEE Committee on Instruments 

I “RN Ee 2:00 
ANALYTICAL INSTRUMENTS CLINIC, Shrine Auditorium 
Flow Colorimeter, Spectra’ Energy 

Recording Attachment and 200- 

Chee RSG FE Oe . necaconcaunmnecsehemen 9:00 2:00 
eee 9:00 2:00 
Paves TG, GO. GES meccciccnsccatcencunsuns 9:00 2:00 
Thermal-Conductivity Gas Analyzers 

and Gas Chromotography, Room 401  ~..  ...-..--..-. 9:00 2:00 
Non-Dispersion Infrared Analyzer, Room 001 ~~... ~~~ 9:00 2:00 
Positive Type Infrared Analyzer, Room 203 ~~... ~~ 9:00 2:00 
Infrared Analyzer Water Vapor 

Recorder and Thermal Conductivity, Room 4038 ~~ 9:00 2:00 
Density and Liquid Level 

ee a ee 9:00 2:00 
Infrared Process Control from 

Laboret r -to Line I i a oaoe 0308 2:00 
DATA HANDLING WORKSHOP, University of Southern Calif., Founders Hall 
Presentation of Data for Human 

Consumption, Room 103 ~~ ~~~ ovintiinnonuiatiicuaill 9:00 2:00 
Photons Date, Bem B66 .<<ccceseeccuceennecenens 9:00 2:00 
Tees 46 Date, HG BOO cenccwoccecuseocéqussiont 9:00 2:00 
Magnetic Storage Systems, Room 110 ~~ ~~. ..-~-~---.--- 9:00 2:00 
Analcg to Digital Converters, Room 112 ~-_.-....--...... 9:00 2:00 
Fully Automatic Data Reduction Systems, Room 114 ~~~ ~~~ 9:00 2:00 
Data Reduction Systems of 1960, Room 116 ~_.~~--------~- 9:00 2:00 
Oscillographic and Photovanel Data, Room 121 ~~... ~~~. 9:00 2:00 
Pe. ene TIES TEE . sk mcoencasnadtonenaen 12:00 10:00 
MEETINGS, Shrine Exposition Hall 
Meetings Committee, Lounge Room __~~ ~~~... ----------10:00 
General Relations Di'ivion, Lounge Room ~~ .....-.---.-~- 11:00 
Intersociety Relations, Lounge Room ~~~. ~~~... ---~-~- ia 2:00 
Instrument Mechanics Training 

Gee, EE TH. wien cn cekecneoceeecumal 3:00 
Executive Board, Statler Hotel——President’s Suite ........ . 8:00 
Ladies Program Disneyland, 

Knotts Berry Farm and 

Ghost Town, Bus leaves Statler Hotel ~~~ onbenawan 10:00 
Plant Tours — Richfield 

Refinery, Bus Leaves Statler Hotel _.......-----.-.. 8:30 
Plant Tours —— Beckman 

Instruments, Inc., Bus Leaves Statler Hotel _......-~-~- 12:30 
ISA Employment Service, Shrine Exp, Hall-Aisle C-2... ~~ 12 :00—10 :00 

Friday, September 16, 1955 
TECHNICAL SESSIONS, Shrine Auditorium 
ISA Transportation Instrumentation 

New Instruments for 

Te TO Bek wc netncncocceennnt -- 930 
MA Dele Meet Beem $04 ..cacasecccecceececusseeee 9:30 
ISA Instrumentation for Inspection 

— SG SR  f. 2a 9:30 
ISA Nuclear Radiation 

Pe, Tee BEE be ccnccccutaeeneuneeoon 9:30 
RI Ee ee 10:00— 6:00 
Exhibitors Meeting, Main Floor-—Auditorium ~~ ...........~. 1:00 
Meetings: Exhi>ilors Advircry 

Committee, Shrine Exnosition Hall, Lounge Room Set is 3:00 
Ladies Program — Forrest Lawn 

Memorial Park, Bus Leaves Statler ~~~ - . 8:30 
Plant Tours ——- North American 

Aviation, Inc., Bus Leaves Statler ............-..--. 8:30 
Plant Tours —- Lever 

Restos, ee 5.00008 Se  qconeenennecenmeocnaes 1:30 


ISA Employment Service, Shrine Exp. Hall—Aisle C-2 ~~ 





...10:00— 6:00 
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LANS are now ready for tours 
to seven California industrial 
plants during the Tenth Annual 
Instrument - Automation Confer- 
ence and Exhibit to be held in | i 
Los Angeles, September 12-16. 






General view of Lever Brothers’ manufacturing Plant 


Visiting the ElectroData Corporation, members will be 
among the first to see its huge glass-enclosed computing 
counter. A complete DATATRON electronic data-process- 
ing machine is on 24-hour duty there running business and 
engineering problems for companies all over the world. 
Welnesday morning. 


At the Computer Engineering Associates plant, located 
in Pasadena, ISA visitors will be interested in seeing the 
Passive Element Analog Computer on display there. This 
computer, as far as it is known, is the largest of its type 
in the world, and contains 152 transformers, 100 inductors, 
80 capacitors, 256 resistors as passive elements and 36 
amplifiers as active elements for use in differential analy- 
zer fashion. Wednesday morning. 


Visitors at Consolidated Engineering Corporation will 
be able to view first hand the company’s dynamic testing, 
recording and processing instruments, as well as its analy- 
tical and control instruments which measure and identify 
the molecular content of complex liquid and gaseous mix- 
tures. Wednesday morning. 


For those interested in process instrumentation, the 
excursion to Richfield Refinery, Richfield Oil Corporation, 
should be one of the more popular trips. 


The latest graphic panel instrumentation methods are 
used in this plant with one board in the TCC unit being 75 
feet in length. The spacious refinery, which covers 546 
acres, produces a complete line of petroleum products from 
115,000 barrels per day of crude oil. Thursday morning. 


which will welcome ISA visitors, has the distinction of hav- 
ing been selected from 500 plant-of-the-year candidates to 
receive Factory magazine’s 1955 award as one of “Ameri- 
ca’s 10 top plants”—the only instrument manufacturer to 
be so honored. Thursday afternoon. 
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Fashioning a vacuum phototube at Beckman Instruments, lt 


The Beckman Instruments plant in Fullerton, California ‘2 





The North American Aviation, Inc., main plant at Inter- 
national Airport, Los Angeles, is the headquarters for 
production of the F86 Sabre Jet and F100 Super Sabre. 
The Super Sabre holds world speed record of 755.149 miles 
per hour and is the first Air Force plane to operate faster 
than speed of sound in level and in climbing flight. Fride- 
morning. 


The trip to Lever Brothers Company should be of inter- 
est to the ladies as well as to the more technical side of the 
family. Opened in 1951, the Lever Brothers p‘ant in L. A. 
produces soap, detergent and shortening for distribution 
over the entire western part of the country. Automatic 
control and instrumentation are important features there. 
Friday afternoon. 


Automatic profiling machine at Consolidated Engineering Corp. 
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“Although the Ladies Program Committee of the ISA 
; spent months in planning this program and 
‘anticipating your desires, you may supplement these 
J offerings with other group activities. Such arrange- | 
| ments can be made here. The planned program is | 
listed below. 
Martha M. Nolte 
Ladies Committee Chairman. al 





ansportation Committee has made arrangements to supply 
dpe private cars for all the planned tours and for any 
occasion. 


Knott's Berry Farm—symbol of the Old West 
— Monday, Sept. 12 


| REGISTRATION 9:30 A.M. to 5:00 P.M. 
' All ladies are invited to register at Ladies Head- 
quarters, Pacific Room, Statler Hotel. There will be 
| a registration fee of $2.00. Refreshments will be 
served all day, and there will be a door prize drawing 
7 every hour. Beginning Tuesday, there will be a door 
’ prize drawing each day at 4:00 P.M. You must be 


_ present to win. “4 : 


Tuesday, Sept. 13 ‘e> “ 


9:00 A.M. Bus leaves Statler Hotel for rw wy. 
BRUNCH FASHION SHOW at Bullock’s then to 4 


“aa | 
HUNTINGTON LIBRARY q ; she 2 
a 






ee le tte iit hss 

















%, 4 ® See 





= Ai j 
| 2:30 P.M. Bus returns to Statler Hotel 4 ; “a “ 
Tickets (include brunch) ... approximately $4.00 i  - 
4:00 P.M. Door prize drawing at Statler Hotel a 







Wednesday, Sept. 14 


| 9:00 A.M. Bus leaves Statler Hotel for 
SAINT SOPHIA’S CATHEDRAL 
The most beautiful cathedral of its kind Facade of the famed Huntington Library and Art Gallery 
CBS STUDIOS 
Art Linkletter’s Program (100 tickets reserved) 
FARMERS MARKET—Lunch 
__ You will want to brouse here 
| 2:00 P.M. Bus returns to Statler Hotel 
Tickets (lunch not included) .. . $2.21 Disneyland, the famous man-made fairy land 
4:00 P.M. Door prize drawing 
7:3) P.M. ISA Annual Banquet 


Thursday, Sept. 15 


| 10:00 A.M. Bus leaves Statler for 
DISNEYLAND 
The man-made fairy land. You'll have lunch. 
KNOTTS BERRY FARM AND GHOST TOWN 
There will be time to explore a little before we 
join our husbands for dinner here. 
8:00 P.M. Bus returns to Statler 
| Tickets (meals not included) .. . approx. $5.00. 
% 100 P.M. Door prize drawing. 





P Friday, Sept. 16 

. 30 A.M. Bus leaves Statler for 
FOREST LAWN MEMORIAL PARK 
The Lord’s Supper stained glass window and the 
Painting of the Crucifixion are inspiring sights, 
With its specially built housing. 

41:30 A.M. Bus returns to the Statler Hotel 

' Tickets... approximately $2.55 
A trip to CATALINA ISLAND has been planned 





ed your post convention pleasure. Ask at the &e é 
formation desk, if you are interested in this ime 2 
trip. yan S 
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Exhibitors, 


| 


DATES AND HOURS OF EXHIBIT 


Monday, September 12—2 P.M. to 10 P.M. 
Tuesday, September 13—10 A.M. to 6 P.M. 
Wednesday, Sept. 14—10 A.M. to 6 P.M. 
Thursday, Sept. 15 — 12 Noon to 10 P.M. 
Friday, September 16 — 10 A.M. to 6 P.M. 
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FLOOR PLAN AT TOP IS EXHIBIT AREA B 
CENTER FLOOR PLAN IS EXHIBIT AREA D 
THIS FLOOR PLAN IS EXHIBIT AREA C 
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NEW YORK CITY'S ULTRA-MODERN COLISEUM 


BECAUSE of the rapid pace in instrumentation and automation . . . 
BECAUSE of the continuing growth and progress of ISA... 
BECAUSE of the expansive facilities of the New York Coliseum .. . 


| The 1956 Conference & Exhibit will be the largest and mo 
| educational in the history of ISA 1 










For space reservations NOW contact Fred J. Tabery, Exhibit Manager, 
3443 So. Hill Street, Los Angeles 7, California (UNTIL NEW YORK OFFICE IS OPENED) 






REGULARLY FOR FURTHER DETAILS — SEE PAGE 429 
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Abrams Instrument Corp. 
Lansing ee ee es Cc 510-2 
Exhibiting: New Products — Electro magnetic Counters, pre- 


cision sage ae and timing devices. Regular Products — Inter- 
valometers, Miniature Magnetic D. C. Counters, Count Limiters, 
‘sion timers, automatic camera controls, and aerial cameras. 
— Research and development work for precise timing, 
~ regulation, programming and associated airborne and 


i instrumentation. 
Attendance: C. J. Arksey, Sales Mgr.; H. K. Garlock, Sales 
Engr. 


Acro Switch syed Acro Manufacturing Co. 
Eee ee C 523-1 
Exhibiting: New fe Pradect — New Model “M” switches for 

snap action for special critical applications. A new Model “D” 
pe having Underwriters approval. This is also a precision 
snap action switch. Regular Products — L 100S Machine Tool 
ach, SIP open blade switch, standard Model M_ switches. 


— Provide engineering service to design and recommend 
for precision applications. 


hs Attendance: Fred Alleman, Sales Engr.; Jim Rodden, Sales 
Engr. 
Aero Service Corp. 

Sn ovina veces cece hensctmas D 625 
Allegany Instrument Co. 

«So el'e-b 0-4 u ules 6b eniacare A 186 


Exhibiting: New Products — Ruggedized portable potentio- 
meter; Ballistic Computer; Strain Gage Calibrater; Ci upper sta- 
bilized amplifier. Regular Products — D-C Amplifiers; Bridge 
Calibraters; Potentiometers. Services — Special Instruments for 


Dynamation 
In Attendance: 


American Cystoscope Makers, Inc. 
EL Ss ov vcace sk cvessececee ee B 321 
Exhibiting: New Products — High magnification borescope tor 
visual inspection of internal surface finish. Regular Products — 
Borescopes for visual inspection of internal surfaces. Available 
i small diameters and varying lengths. Services — 
Optical visual inspection instruments can be designed and con- 


Harry Stern, Pres.; John Zornig, Engr. 


af 
E 


structed for special purposes. Inquiry can be made without 
obligation. 
- Attendance: L. B. Seidman, Sales Rep.; E. T. Savage, Sales 


Manhattan Beuch, Calif..................... Cc 500-1 
Exhibiting: Re guia ar Products —— BP- 18A Miniature Bridge 





Balance Unit; BP-18B Miniature Bridge Balance Unit; Model 
101 Resistance Bridge Indicator; Model 201 Resistance Bridge 
Indicator (Analog-to-digital conversion) . 

In Attendance: H. E. Roberts, Gen. Mgr.; L. Emmerich, Chief- 
Test & Instrumentation; C. W. Lefever, Mgr. Contracts and Cus- 
tomer Rel.; R. E. George, Proj. Eng.; G. E. Broughton, Chief, 


Test & Instrumentation Lab. 


American Institute of Electrical Engineers 
Peas. TOs Ges Vo. cs pe 0ke bee hate eee C 524-1 


American Institute of Physics 

PGs Weel ma, 00. Vee ss poo. issn its een Cc 529 

Exhibiting: Regular Products — Ten Publications of Ameri- 
can Institute of Physics plus a display of the latest technical books 
by leading U. S. and foreign book publishers. 

In Attendance: T. Vorburger, Advertising Manager. 


American Instrument Co., Inc. 
ee eer ee A 183,184 
Exhibiting: New Products — Humistat: A new electronic 

humidity control with alarm and averaging features built in. 

Hydrotector: An electrical method of measuring the humidity 

inside hermetically sealed spaces without altering the moisture 

proof state of the space. For all types of long term storage and 
preservation packaging. Electric Hygrometer: A new line op- 
erated indicator for humidity measurements with long or short 
connecting cables. Distances of 2000 feet between the point 
where humidity is to be read and location of reader can be tol- 
erated, and recording, indicating or control can be provided. 

Superpressure: “Meter-Mo” Pneumatic Proportioning Valves for 

pressures to 60,000 psi. “Little Richard” Pneumatic Valves for 

on-off operation for pressures to 60,000 psi. New Chemical Pro- 
portioning Pump for pressures up to 60,000 psi. Regular Prod- 
ucts—No. 4-1860 Kjeldah! Digestion Apparatus; 5-8950 Peristaltic 

Action Pump; No. 5-8952 Peristaltic Action Pump; 5-660 Magne- 

Gage; No. 10-401 Magne-Probe; No. 4-3530 Forced-Convection 

Oven; No. 4-3356 Sub-Zero Cabinet; A Full line of Superpressure 

Equipment; A Full line of humidity measuring, controlling and 

Recording Equipment. Services: In addition to our full line 

of standard items, we have a complete engineering and develop- 

ment department at your service. 
In Attendance: H. Reynolds, Pres.; C. E. Ohlheiser, Engr. ; 

J. F. Dauber, Sales. 


A 260 

Exhibiting: Regular Products — Precision Machined Parts to 
Blueprints or Samples: Swiss Automatic Screw Machine Prod- 
ucts; Centerless Ground and Polished Products; Small Stampings 
and Stamping Dies; Pinions, Gears, Wheels, ts, and Racks; 
Color-anodized Plates, Dials, Panels, and Scales; Jewels for In- 


struments and Precision Devices. 





From the Exhibit Manager... 


. 18, INDEED, a real pleasure for me, as Exhibit Manager 
of the 10th Annual Instrument-Automation Conference 
and Exhibit, to have an opportunity to direct this message 
to ISA Journal readers. This has 
been my first year of association 
with the ISA, its fine officers and 
its members, and I am deeply grati- 
fied for the privilege of having 
served in this capacity. But, I can- 
not take any credit for whatever 
success this great 10th anniversary 
may attain—it has truly been YOUR 
show. Without the cooperation of 
the Society, its Executive Director, 
its Executive Board, and its various 
committees, no amount of effort on 
ed J. Tak my part or the part of my organiza- 

tion could have made this important 
Veetnd event reach the magnitude it has. And, for this, 

‘extend my sincere appreciation and thanks. 








It's an old Cliche in the theatre that “there’s no business 


1955 


like show business”—and truly it is so. And the trade show 
or exhibit has today become an integral part of the busi- 
ness economy. Visual display has achieved a vital place in 
the medium of advertising. Here, the great competitive 
spirit which has built American industry is at its best. 
Under one roof, potential customers can view the products 
of competitive firms and compere them. 

With this increasing pope'arity of the industrial exhibit 
as a means of advertising—and with the almost unbelieva- 
ble development of instrumentation and automation as vital 
parts of industry and everyday living—ISA is in a position 
to make even greater strides in the years ahead. With 
continued cooperation and effort, I feel quite certain that 
the annual Instrument-Automation Conference and Exhibit 
sponsored by ISA will continue to be recognized as THE 
industry show. 

Thank you for the pleasure of serving as Exhibit Manager 
for this event. It has, of course, been a challenging job— 
but a gratifying one, and I look forward to the future of the 
Society and its annual exhibit with a great sense of satis- 
faction and optimism. 

Fred J. Tabery, Exhibit Manager 
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American Phenolic Corp. 
ee dec ia ois s evsd'e sess. A 166 
Exhibiting: New Products — AN and miniature AN potted 
connectors, and the new miniature Subminax R.F. connectors. 
Regular Products — Army-Navy electrical and RF connectors; 


Microphone connectors; Radio and industrial electron tube 
sockets; RF cable, TV, FM and communication antennas; Cable 
assemblies; Radar and radio components; Molded and fabricated 
plastics. Services — Components manufacturer with custom en- 


gineering facilities. 

In Attendance: Lee Allen, Adv. Dept.; Wm. J. Monteforte, 
Sales Engr.; Charles G. Smith, Sales Engr.; Michael W. Day, 
Sales Engr.; John R. Dailey, Sales Eng.; David N. Marshank, 


Sales; Norman J. Marshank, Marshank Sales. 


American Recording Chart Co. 

ee SS 0 0 36 cobble nade wneeecwson Cc 506 

Exhibiting: New Products — Arcco-Anubis Continuous Gas 
Sampler. 5 WE itl the inadequate and inaccurate methods of 
producers spot sampling, this instrument, known as the Arcco- 
Anubis Model 100, will, over a period of seven days, accumulate 
at a constant rate a sample of gas to a final pressure at or near 
100 from a sample source, the minimum pressure of which 
is not than 125 psig. 

The operation of the continuous gas sampler is based on the 
principle that the maintenance of a constant rate of increase in 
gas pressure, within a closed container from zero to any selected 
maximum pressure, will result in a continuous rate of flow of 

into the closed container. Regular Products — Liquid 
Creitemniaien: for Recording, Transmitting and Controlling. Gas. 
Cannon Meter Pens; Beta Pens; Arcco-Rockwell Chart Clocks. 

In Attendance: J. W. Dunn, Sr., Mgr.; W. R. Gay, Engr.; J. 

W. Dunn, Jr., Jr. Engr. 


Ampex Corp. 

I, ssw sk ci wine bees +608 B 450, 451 

Exhibiting: New Products — Series 800 Airborne Magnetic 
Tape Data Recording equipment. Especially designed for air- 
borne and other mobile date recording applications, models are 
available to record from 2 to 28 channels of information simul- 
taneously on a single tape. Plug-in amplifiers permit the record- 
ing of data in AM, FM or PWM form on any of the channels. 
Regular Products — Laboratory types of magnetic tape recorders 
for instrumentation use. 

In Attendance: Robert Sackman, Mgr. Instrumentation Div.; 
John Jipp, Mrktg. Mgr., Instrumentation Div.; John Hogg, Sales 
Mgr., Instrumentation Div.; J. A. Ford, Adv. Mer. 


Analytical Measurements, Inc. 
en oe eae A 167 
Exhibiting: New Products — Industrial Model pH Meter. 

Regular Products — Pocket-Size pH Meter. 

In Attendance: Frank G. Paully, Sales Mgr.; Kurt J. Lesker, 

Jr.; Sales Engr. 


Anders Lykens Corp. 

Sa ea ka 2. GS 6 cb cd ee ess 6 ees A 273 

Exhibiting: New Products — Oil adsorbing filter for use as 
an oil separator and air filter after a compressor, or as an oil 
separator and prefilter ahead of a desiccant type dryer to cut 
down on oil contamination of desiccant. Regular Products — One 
model No. 2 FA Type E and possibly a glass model to show 
operation. 

In Attendance: E. W. Anders, Pres.; L. A. Wiest, Vice Pres.; 
Arthur Stillson, Calif. Rep.; Wm. L. Cramer, Calif. Rep.; B. O. 
Bushnell, Calif. Rep.; John T. Kirkland, San Francisco Rep.; 
Howard Ohl, Denver Rep. 


H. Reeve Angel & Co., Inc. 

i Ms Ue, Wickes cds eee sebsieccescvé¥ie'e A 264 

Exhibiting: New Products — Ultra filter, made from glass 
fibers, with a retention between 0.1 and 0.05 microns. The paper 
gives 100% retention of all known precipitates. Regular Prod- 
ucts — Whatman and Reeve Angel filter papers for routine lab- 
oratory work and for chromatography and electrophoresis. 

In Attendance: Thomas L. Harrocks, Jr., Sales Mgr. 


378 
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Angus-Campbell, Inc. 

Gee Mmpetee SE, Call... . ec ccccccvcec tsa C 522 

Exhibiting: New Products — “Therlo”, New Glass Sealing 
Alloy manufactured by the Driver-Harris Co. “Rexolj No, 
2220”, Glass Laminate, Copper Clad Manufactured by the Rex 
Corp. Regular Products — Angus-Campbell, Inc., Nylon, Poly. 
ethylene, Polystyrene, Saran, Teflon, Vinylite. Driver-Harris Co, 
Nichrome and other high nickel Electrical Alloys. The Rex 
Resin Coated Wires and Cables; Rexolite No. 1422; 
No. 2220 Copper Clad. Services — All items on digs a 
warehoused and distributed by Angus-Campbell, Inc. i 
ing Service is available as required. 

In Attendance: Angus M. Campbell, Pres., An 
Inc.; Matthew L. Brown, Vice Pres. & Sales Mgr., 
bell, Inc.; Kenneth J. Campbell, Vice Pres., An 
Inc.; W. P. Smith, Asst. to Sales Mgr., Driver-Harris Co.; 
Shuttleworth, Tech. Asst. to Pres., Driver-Harris Co.; Hal Prouty, 
Mgr., The Rex Corp., Howard Pendergast, Vice Pres., The Re 


Corp. 

The Annin Co. 
Se SS, WEE go 's'c.o ad ce 0 0a pen eb all A 237,23 
Exhibiting: New Products — Model 643, Positio Op 


erator; Model 10000, Pneumatic-Hydraulic Valve Operator; 
20000, Electronic-Hydraulic Valve Operator; Model 90, Auto 
matic Pneumatic, Automatic Lock, Fully continuous Handwhed 
Operator. Regular Products — Domotor Control Valves; Manual 
Throttling Valves; Cylinder Operated Valves; Check Valves; Pj. 
lot Plant Control Valves. 

In Attendance: Douglas H. Annin, Pres.; Ross D. Randall 
Chief Engr.; Henry C. Earle, Jr., Sales Mgr.; Anthony Costa, 
—" Mgr.; W. H. Kramer, Sales Engr.; Albert Tatkin, Sales 

ngr. 


Applied Research Laboratories 

Cg EE EE A 131,122 

Exhibiting: New Products — Quantograph, A new analytical 
instrument embodying in a single unit features necessary for 
spectrography, monochromatic spectrometry, and polychromatic 
spectrometry; Multisource, A new high voltage engineered source 
unit for application to all spectrochemical problems; X-Ray Scan 
ning Spectrometer, An instrument employing the principle of 
x-ray fluorescence to obtain single determinations from a wide 
range of elements. Regular Products — Production Contnl 
Quantometer, Model Nos. 7200, 8900, 8950, 9500; Industrial Re 
search Quantometer, Model No. 8200; Raman Quantometer — 
Model 9000; Spectrograph, Model Nos. 6200 and 2100; Pre 
cision Source Unit, Model 4700; Multisource Unit, M 5700; 
A.C. Spark-Arc Unit, Model 5900; Projection Comparator-Dens 
tometer, Models 5400A and 2250. Services — Maintenance service 
is offered by a complete staff of field service technicians to make 
adjustments and to repair instruments in the field. Arrangement 
for periodic service visits to laboratory by ARL technicians may 
be contracted on a yearly basis at a considerable saving per visit 
Complete factory repair and modernization of instruments it 
ARL’s plants are available for units shipped to ARL. 

In Attendance: William E. Davis, General Sales Mgr.; AE 
Bernhard, Western Dist. Rep.; W. C. Whelchel, Tech. Sale 
Mgr.; J. W. Kemp, Dev. Div. Mgr. 


Arga Division, Beckman Instruments, Inc. 

South Pasadena, Calif... 2... 000.0 eeees ss seen B 383 

Exhibiting: New Products — Expanded Scale Voltmeters. Ret 
ular Products — Synchros, Resolvers, Inverters. 

In Attendance: John E. Flickinger, Gen. Mgr.; Arnold Raines 
Asst. Gen. Mgr. . 














Askania Regulator Co. 
IIs hci wink Sepa e a B 396,397,398 
Exhibiting: New Products — The Electro-Hydraulic Yar 

Actuator, mounted on a control valve, forms a final control ele 

ment which responds to electronic controller output 

with ranges of 4 milliamps or more. Electrical resi . 

the valve actuator is 3000 ohms or higher. The unit is 

tained. No additional pumps, compressors or pipe lines are J 

A force balance ‘system continuously compares the valve ste 

position with an electrical signal from the controller. : : 

Hydraulic Converter: The electrical-air signal from: the com 

puter is added algebraically with the feedback syncro . 

amplified by a magnetic amplifier and applied to the. A 
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the motor a mechanical movement, pilot valve 

t and output piston position is converted to a pro- 

air signal. The direction of rotation of the motor rotor 

i. the phase of the signal and the amount of 

turning is determined by the amplitude of the signal. Regular 

— Edge Position Control; Line Scanning Unit; Transo- 

meter and Constant Flow Valve; Askania Electro-Jet as a Valve 

Operator; The Power Pack. 

In Attendance: H. Velten, Pres.; H. Ziebolz, Vice Pres.; W. 

W, Wheeler, Sales Mgr.; W. R. Platt, Adv. Mgr.; T. Filmer, Serv- 
jce Mgr.; F. J. Markey, Sales Engr.; J. Deering, Engr. 


motor. 


Exhibiting: New Products — Ruggedized Meters and Meter 
; Models 255, 355, and 455; 2% in., 3% in. and 4% in. 
round. Sensitive and accurate control on very small variations 
of current or voltage. Locking contacts on D’Arsonval Moving 
Coil Relay. Regular Products — Meter-Relays (Plastic Case or 
), VHS Plug-in Relays, Simplytrol Temperature Con- 
Versatrol Controls (for Automation of other variables meas- 
urable electrically), API Panel Meters, Indicating Pyrometers. 
In Attendance: Bradley Thompson, Pres. and Sales Megr.; 
John Saint-Amour, Vice Pres. and Eng.; Robt. E. Jones, Div. 
; Robt. H. Pugsley, Div. Mgr.; James J. Murley, Secy., 
Treas.; Paul Saint-Amour, Sales Engr. 


Associated Research Inc. 

GSP LETT OOTEEE CT LT eee A 188 

Exhibiting: New Products — Model 610 Hayward Dual Sensi- 
tivity Voltmeter, A new instrument for measuring D. C. soil po- 
tentials in the corrosion and cathodic protection field. Model 455 
Hypot, A new heavy duty version similar to previous model Hypot 
Juniors but designed to test a heavier class of equipment. Regu- 
lar Products — “Hypot” Junior dielectric strength testing instru- 
ments for laboratory and production line, “Vibroground” instru- 
ments for measuring ground resistance and soil resistivity, “Vibro- 
test” instruments for measuring insulation resistance. 

In Attendance: James F. Inman, Pres.; Milton Brenner, Engr., 
Service Rep.; Walter Fiedler, Engr., Service Rep. 


Automatic 
tn om e'e ste cd cess ch ech¥es A 161,162 


Exhibiting: New Products — Printed Circuit Plug-in Relays. 
Products — Series PTW Polar Relays, Series BQA, 
A, ZQA and SQA Relays, open and hermetically sealed. Types 
4, 4 and 13 Rotary stepping switches, both open and hermetical- 
ly Lever switches and keys. Services — Manufacturer of 
temote control equipment and telephone-type components. 
In Attendance: V. E. James, Mgr. Indust. Control Equip. Sales; 
J.D. Ashby, Asst. Mgr. Indust. Control Equip. Sales; J. A. Rector, 
ee M. L. Markey, Sales; K. A. Regel, West Coast Sales Dist. 


Automatic Switch Co. 
9 lan RRS EAE al rete A 103,104 
Exhibiting: New Products — 2 Way Solenoid Valves, Low 
Pressure gas valve that is of extra heavy duty forged brass con- 
struction, having oversize ports, and mountable in any position, 
Bulletin 8030A; General purpose valve that is extremely com- 
pact, dependable and economical to operate, requires just 10.5 
iw too te, Bulletin 8210A; 3 Way Solenoid Valves, a new 
Way So vid Valve operated by the “unbalanced diaphragm” 
Available in pressures up to 200 psi, requires no stroke 
setting. The Bulletin 8316 Valve is unique in design permitting 
from normally open construction to the normally 
construction by simple reverting of the bonnet. 4 Way 
Vi Dual and Single Solenoid Operated Popped 
Way Valves. The Dual Solenoid Valve is designed to 
age into position regardless of pressure or power 
Single Solenoid Valve is used where equipment is 
to return to original position when Solenoid is de- 
or upon power failure. Bulletin 8344. Electromag- 
ls, time Delay Relay adjustable from % to 6 second 
especially for squirrel cage, brake winding mo- 
stanlard voltages. Remote Control Switches with 
and contactor cover shield for added protection; 
light and power must be controlled from remote 
Products — Standard and Special. Relays and 
; Electrically Operated Mechanically Held Transfer 


fate 


tae 


Switches; ASCO Automatic Transfer Switch; Solenoid Operated 
Valves; Midget line of 2, 3 and 4 way Valves; Corrosion Re- 
sistant Valves. 

In Attendance: W. F. Hurlburt, Jr., Pres.; R. McCormick, 
Valve Sales Mgr.; R. Castenschiold, Switch Sales .; Frank 
Reeves, Dist. Mgr., L. A.; R. L. Jones, Field Engr., L. A. Office; 
R. T. McGinnis, Field Engr., L. A. Office. 


ATC Co. (Automatic Temperature Control Co., Inc.) 
Piiladatphis 44, Pass... oe etek. B 334, 335, 336 


Exhibiting: New Products — Atcotran: Precision Electronic 
Switch, senses dimension change of 3 micro-inches; less than .03- 
gram actuating force required. No over-travel design problem. 
Used for remote precision dimensioning and ition control 
with 2-position dead neutral action, adjustable dead zone; Pre- 
cision electronic edge detector with remote pneumatic or hy- 
draulic control plus indication-recording; Precision electronic 
thickness caliper; indicating, recording, controlling; Precision 
Transducers: “Atcotran” differential transformers Om pressure, 
force, weight, displacement, dimension. Ranges: Max. .01 in. 
to Max. 5.0 in.; Snap Acting Pneumatic Limit Switch; Low-Cost 
simplified percentage timer, dial adjusted; Precision Automatic 


Reset Timing with “Atcotrol” dial-setting timer. Has inter- 
changeable dials, motors and simplest operating inspection. Kegu- 
lar Products — Direct-reading, time-calibrated Electronic Timer, 


remote dial; Frictionless measurement & Remote indication, 
recording: weight, force; Duo-Set repeat cycle Dial timer for 
on-off control of 1 to 4 load circuits; Vernier Set and Cycle Prog- 
ress Series Dial Timers, 25 Amp contacts; Transducer — Servo 
Kit; standard basic component differential transformer, ampli- 
fier and balancing servo to convert linear displacement into shaft 
position. Services — Consultation, design, p manufacture 
and start-up: controls and systems for automated machinery 
and Process. Specializing since 1920 in timing, sequencing and 
measurement using electric power with electric, pneumatic, hy- 
draulic control. 

In Attendznce: W. W. Winters, Sales Mgr. ATC Co., Inc.; E. 
G. Murphy, Market Dev. Mgr., ATC Co., Inc.; W. J. Parsons, 
Vice Pres., Pacific Scientific Co.; Norman London, Sales Engr., 
Pacific Scientific Co. 


Automation-Instruments, Inc. 
NS "a. o's 5% 00k dd 0k bas ok kee A 287 


A-V Manufacturing Corp. 

ea Wl VO We has ic oss eeeereneee el Cc 511 

Exhibiting: New Products — New Airborne Magnetic Tape 
Transport A-V Type 105. Newly designed tape Transport em- 
ploys capstan controlled concentric reel drive (reel-on-reel) to 
provide minimum size. Available for %, 4%, 1 and 1% unit tape 
width at speeds of 15, 30, and 60 i.p.s. Low flutter drive permits 
recording all types of data under adverse environment of shock 
vibration, temperature, pressure, etc. Separately housed record 
electronics using etched wiring are available for direct, FM 
carrier, PWM, or digital recording. New Magnetic Tape Re- 
cording Equipment A-V Type 6. FM Carrier system provides 
recording of instrumentation data throughout the frequency spec- 
trum DC to 5,000 i.p.s. at 30 inches per second tape speed with 
a signal-to-noise ratio in excess of 46 db without compensation. 
Amplitude accuracy better than 1%. 1 to 14 tracks. 4 Speed 
operation 744, 15, 30, 60 inches per second tape speed. Feature 
outstanding d-c stability and hi signal-to-noise ratio, particularly 
with compensation. Regular Products — Magnetic Tape Re- 
cording Equipment A-V Type 7; Direct Recording System for 
recording instrumentation information in the frequency spec- 
trum 300 to 100,000 i.p.s. 

In Attendance: R. E. Hadady, Mgr., Field Engr. Div.; John 
Held, Field Engr.; H. Norwood, Field Engr. 


Bailey Meter Co. 
Groped. 00, Gale. . vin.s.0's > <ceids b oanisle del C 527 


Exhibiting: New Products — Bailey D-C Recorder, a po- 
tentiometric receiver recorder for temperature, pH, speed, radio- 
active isotope detection, force, pressure, current, voltage, and other 
d-c transmitters; records any combination of one to four vari- 
ables; compact receiver units are plug-in type; pens have per- 
manent one-year ink supply. Bailey Plug-In Receivers and Con- 
trols, for use in new Bailey Receiver Recorder; electronic re- 
ceivers for a-c telemetering systems, pneumatic receivers, pneu- 
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matic controllers, and integrators are all standardized for un- 
limited combination arrangement, four units to a recorder case. 
Bailey Square Root Extractor, for differential measuring elements 
on flow applications ; senses motion of element, extracts square 
root, and transmits pneumatic signal proportional to flow. Regu- 
lar Products — Control Components: contro] stations, manual 
loaders, computing relays, and signal switches; Indicators: pneu- 
matic receiving and direct operating gages for miniature vertical, 
round dial, and multi-pointer types; Transmitters: pneumatic 
and electric for all commonly measured variables, pneumatic units 
using vane, nozzle, and booster, electric units using null-balance 
circuits; Oxygen and Combustibles Analyzer; Armortube Flexible 
Protected Multitube Cable. Services — Product application and 
installation supervision by Company’s own Sales-Service Engi- 
neers located throughout 40 major industrial areas in the U. S., 
Canada, and Mexico. 

In Attendance: P. S. Dickey, ys H. M. Hammond, V. P. 
Sales; E. B. Bossart, Adv. Mgr.; A. J. Hornfeck, Res. Dir.; L. 
F. Richardson, Dis. Mgr.: V. A. Rumble, Dist. Mgr.; K. E. At- 
wood, Dist. Mgr.; A. L. Danielsen, Dist. Mgr.; C. M. Kunkel, 
Dist. Mgr.; V. S. Rutherford, App. Engr.; Sales-Service Engrs.: 
N. P. Campbell. D. J. Fogarty, R. C. Greer, R. S. Cum, H. W. 
Hilker, A. H. Johnson, G. E. Luppold, L. W. Meier, C. M. Pool, 
J. W. Roth, P. B. Smith. 


ibiting: New Products — Hooded Ultrasonic Bearing Wash- 
er; Model 10 Sterilshield; Griggs Ball Bearing Torque Tester. 
Regular Products — Sterilshield Cabinets (Dust Free Work 
Areas); Baker-United Air Lines Ball Bearing Comparator; Ball 
Bearing Assembly Tools and Tweezers. 
In Attendance: A. K. Baker, Pres. Chief Engr.; E. M. Baker, 
Vice Pres.; Frank A. Potenzo, Design Engr.; (Sales personnel 
from office of Edw. D. Maltby Co., Inc. — Agency reps. in L. A.) 


Barton Instrument Corp. 
A 133,134 

Exhibiting: Regular Products — Model 199 Meter Body, Model 
200 Differential Pressure Indicator, Model 202 Differential Pres- 
sure Recorder, Model 211 Differential Pressure Switch, Model 
214 Indicating Differential Pressure Transmitter. 

In Attendance: Claude B. Nolte, Vice Pres.; A. I. Thompson, 
Sales Mgr.; T. L. Davia, Sales Office Mgr.; W. S. Christian, Jr., 
_— Engr.; William A. McConnell, Sales Engr.; Barton Jones, 

res. 


Arnold O. Beckman, Inc. 
South Pasadena, Calif B 419,420 
Exhibiting: New Products — New Model 7C3A Thermal Con- 
ductivity Gas Analyzer provides a continuous quantitative meas- 
urement of gases in a mixture. The instrument may be used for 
trace nalysis in a number of applications. Any standard recorder 
or indicator may be used with the Model 7C3A. New Model 5C3A 
Thermal Convection Gas Analyzer for continuous, quantitative 
méasurement of gases in a mixture. The instrument is used in 
applications where the measuring range is 0-5 pe rcent or wider. 
Any standard recorder or indicator may be used with the Model 
5C3A. The New Model 3A3A Density Balance is a null type in- 
strument for measuring the density of either fixed volume or cor- 
tinuous samples. Any standard indicator or recorder may be 
used with the Medel 3A3A. New Chemometer is the first commer- 
cial electrometric indicator which enables the user to perform both 
polarized electrode determinations and potentiometric determina- 
tions. The instrument is also adaptable for use as a millivolt- 
meter, a remote temperature indicator (using a thermistor), or 
as a sensitive photometer (with a photocell). Regular Products 
—- Model F3 Oxygen Analyzer; Model C2P Portable Oxygen 
Analyzer; Model D Portable Oxygen Analyzer; Model 1A3B 
Dissolved Oxygen Analyzer; Model 2B2B Dissolved Oxygen 
Analyzer (for boiler feedwater); Model 102 Pocket Dosimeter; 
Model 103A Pocket Dosimeter Charger. Services — A custom 
Products Dept. is maintained to handle modification of standard 
analyzers and equipment for specialized applications. This de- 
partment will also engineer and construct instruments to order 
which will employ standard principles of measurement. 
In Attendance: Arnold O. Beckman, Pres.; Joseph W. Lewis, 
Jr., Gen. Mgr.; W. E. Dixon, Jr. Sales Mgr.; ; James F. McNa- 
mara, N. Y. Sales Engr.; A. Scott Hazel, Philadelphia Sales 
Rea, Harry H. Bauer, Pittsburgh Sales Engr.; Walter L. Tokarz, 
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Chicago Sales Engr.; Owen K. Seffern, Los Angeles Sales bes 
S. Chester Danforth, Sales Promotion Mgr.; Alfred D. 
Chief Engr.; Louis C. Thayer, Research Director. 


Beckman Division, Beckman Instruments, Inc. 
66 oda e cuhees wees B 379,380,381), 
Exhibiting: New Products — Leak Detector. The Buck 

Leak Detector is a simplified, special-purpose mass speut 

which operates on the radio-frequency principle. The i 

features a plug-in maintenance, drift-free AC amplifier, 

sensitivity and measures leak rates as small as 10-11 linen 

second. IR-2A Automatic Infrared Spectrophotometer: a 

IR-2A is a single-beam instrument which provides per cent 

transmittance type recording with a “slit-cam” i 

scans the 2-15 micron region using a standard strip-chart 

corder with paper preprinted in wavelength and per cent tran — 
mittance in repeating 11 x 24 inch sections. Direct-Reading Flam — 

Photometer. The new Beckman Model 41 Flame Photomete 

is designed specifically for sodium and potassium analyses, read 

ing directly in millequivalents of sodium and potassium to elimi 
nate calibration charts. Sugar Colorimeter. A precision ze 
electric instrument for the determination of sugar color. fu 
in many industries including confections, bakery goods, beven 

agss. V-2 Micro-Microammeter. A new model Beckman vibra : 
ing reed electrometer is designed for use in Bee 

systems for the measurement by radiation of liquid levels, ¢ 

liquid interface, etc. Chromatographic Attachments for B 

man B and DU Spectrophotometers: used to measure the resulis 

of chemical analyses using paper-strip chromatography, eo 3 

direct measure of the color concentrations on the strip, 

put of the spectrophotometer can be fed directly to a potentio 

meter recorder and for integrating. Air Dryer: An automaticaly © 

operating air dryer using activated alumina to remove both moist: 
ure and CO.; operates during day and automatically reg 
during a few hours at night, or as selected. E-2 Glass Be 
trodes. Beckman “E-2” is a newly developed high-alkaline 
electrode glass which replaces “E” glass; more accurate 

in highly alkaline solutions; can be used over the entire 

range and for temperatures from 15 degrees to 100 

Regular Products — Flow Colorimeter; Model W Industrial :: 

Meter and Electrode Assemblies; DK-2 Ratio-Recording ae 

photometer; Spectral Energy Recording Attachment for DU 

Spectrophotometer ; Seg re! pH Meters. Z 
In Attendance: J. F. Bishop, Gen. Mgr.; M. K. Howlett, Sales 

Mer.; H. S. ee Adv. by G. R. Kincaid, Prod. Line” 

Sales Megr.; J. D. MacNamara, Prod. Line Sales Mes, EA 

Schaar, Prod. Line Sales Mgr.; M. H. Odeen, Lab. Field Rept 

R. P. Connor, Ind. Field Engr. 
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Beckman G&G Whitley, Inc. 
San Carlos, Calif 


Exhibiting: New Products — Model 189 Camera, which take” 
twenty-five % in. x 1 in. high resolution pictures at rates up @) 
1,200,000 per sec. Model 216 Pressure Recorder, which recor” 
on film interferometer patterns analogous to transient pressures 
between 0-50,000 psi at frequencies up to 50,000 cycles. 
Flow Transducers and Meters, which measure rates of heat rae | 
fer directly in BTU’s or calories at ambient temperatures bb 
450 F; Millivolt Indicator, multirange, multiple-input for 
Explosive-operated electrical disconnect; Model 170-3 Wind e 
corder recently adopted as AN standard for micron y. 
Regular Products — Model 170-2 Portable Wind Recorder; 7 
247-1 Explosive-operated cable chopper; Model 188 Total Hem 
spherical Radiometer. 

In Attendance: John C. Beckman, Pres.; Myron B. 

Mgr. Camera Dept.; E. William Place, Mer. Guided 
Prod.; Elinor Twohy, Sales Assistant. 


Bendix Aviation Corp. i 
Cincinnati Div. Bay | 
Cincinnati 2, Ohio B 444, 445, 446, * . 
Exhibiting: New Products — Nuclear Density Gage, this 
vice measures and controls the density, specific gravity, 
tration and/or per cent solids of liquid systems. Meets ABC 1 
quirements. Nuclear Liquid Level Gage, this gage is ¢ 
measure and control the air-liquid, liquid-liquid or air-4 
interface level. Present Counter, The Bendix Model 625 
Counter is adaptable to industrial counting and batching 
when used with photo-electric, electromagnetic or other 
pickups which can supply electrical pv'!ses to the counter ~ 
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e @ count as fast as 40,000 events per second to a 
m § inate 7,000,000 counts. Regular Products — Ultra-Vision 
} Shndard Model 621, Multipoint Model 626, High Viscosity Model 
| 636 Viscometers; Gamma and X-ray Dosimeters Model 622 

 (@-20R) Model 619 (0-100R), Model 686 (0-600R); Thermal 

‘ "Dosimeter Model 609; Dosimeter Charger Model 643. 
; ‘ee — Consulting and engineering services for instrument 
3 panel design and for viscosity, density and liquid level installations. 
"In Attendance: L. E. Rasmussen, Plant Mgr.; G. J. Rosenblit, 
Appl. Engr. ; O. F. Haug, Project Engr.; F. W. Kearney, Field 
Engr.; C. M. Deck, Field Engr.; L. J. Bellingar, Sales Rep. 
(Jacobs Eng. Co.); J. J. Jacobs, Sales Rep., (Jacobs Eng. Co.) 


North Hollywood, Calif........... B 444, 445, 446, 447 


Exhibiting: New Products — Digital systems for remote meas- 
4}  rement, control, and/or indication, including remote measure- 
. § ment of pressure, flow, temperature, liquid level, and digital super- 
control systems. New components of these systems include 

i Disigraphic Recorder, digital thermometer, digital flowmeter, 
digital pressure gage, tone oscillators, tone detectors, digital-to- 
gmnchro indicator converter, and remote shaft positioning appara- 
tus. Regular Products — Aircraft and industrial hydraulics elec- 
tremechanical devices, missile guidance systems, airborne radar, 
ing systems and components, sonar, commercial marine 

radio, sonar and radar. Services — Consulting services related to 
ing of digital remote measurement and control sys- 


the 

lication engineering. 
Tt iteadonce: H. B. Schultheis, Jr., Sr. Dev. Engr.; D. E. 
Wassall, Appl. Engr.; C. E. Champion, Design Engr. 


CS re B 444, 445, 446, 447 
Exhibiting: New Products — Special Purpose Ultrasonic Clean- 
ing Equipment. Regular Products — UG — 2/UTL-2 12 in. Dia. 
cleaner; UG — 1/UTL-1 9 in. Dia. 9 qt. cleaner; UG — 
4 in. Dia. 1 qt. cleaner. Services — Ultrasonic applica- 
tions laboratory sample parts cleaning and consultation services. 
In Attendance: KR. L. Lowry, Asst. Sales Mgr.; D. P. Davies, 
; T. J. Bulat, Engr., Appl. Lab.; Gilbert Brown, Engr. 
Ultrasonics Engring.; C. W. Hayes, Engr., Ultrasonics 


iF 


Benson-Lehner Corp. 

West Los Angeles 64, Calif................. A 257,258 
Exhibiting: New Products — Oscar Model N, a new model 
Oscillograph Trace Reader. Based on entirely new principle and 





5-1 fuses a cyli as the linkage between the operator and the ma- 
as Chine. Products — Electroplotter Model E; Oscar Model 
0 E; Converter Model E; Boscar Model E. Manufactur- 


rds ets of Data Reduction equipment and components. 
: In Attendance: Bernard S. Benson, Pres.; Don B. Prell, Vice 
Pres. and Sales Mgr.; Janice Rucker, Exec. Secy. 


Berkeley Division, Beckman Instruments, Inc. 
Richmond NEES I Re ARR EN B 377,378 


iting: New Products — EASE (electronic analog simu- 
equipment) push button controlled computer, Data Re- 
pment, elements of a Berkeley System. Latest in 
rane measuring equipment. Regular Products — 
5380. 5571 requency Meter, Model 1452 digital recorder, Model 
: tee, Pteawency extender, Model 5510 Universal Counter and 
Services — Systems Engineering Analog computer facili- 
vy, Applications engineering, contract research, development, 
ad manufacturing. 
Attendance: Tom Allinson, Marketing Manager; Wally 
Asst. Mrktg. Mgr.; Jim Cunningham, Sr. Systems Engr.; 


E bm — Prod. Line Mgr., Computer; Joe Hussey, Sr. Com- 


dames G. Biddle Co. 
i Philedephas Saas 0 cuts eV SPs POW Las A 197,198 


a Exhibiting : New Products — Biddle Corona Testing Equip- 
ember 1955 






























ment, for non-destructive evaluation of electrical insulation in 
transformers, cable, capacitors and other electrical components 
for ionization starting voltage at 60 cycles. Biddle Dielectric 
Test Set, Model 1 — 40 KV for measuring d-c current at volt- 
ages up to 40 KV when applied to the insulation of such equip- 
ment as generators, transformers, bushings and cable. Biddle 
Impulse Cable Fault Locating Equipment, 5, 15 and 25KV trans- 
mitters and detector, for proof testing and locating faults on im- 
portant cable installations. Regular Products — “Megges”. Elec- 
trical Resistance Measuring Instruments; “Frahm” Resonant 
Reed Tachometers, Frequency Meters and Relays and Oscillators’ 
“Jagabi” Centrifugal and Chronometric Tachometers; “Jagabi” 
Tubular Slide Wire Rheostats. Services — Instrument Repair. 

In Attendance: O. X. Heinrich, Sales & Applications Engr.; 
S. C. Sommer, Adv. Mgr. 
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B-1-F Industries, Inc. 

PRO Ba- 0, AG. o = oad ace ms ks. 2 2Nae Cee A 279-2 

Exhibiting: New Products — The Proportioneers Adjust-O- 
Feeder Model 1105 Type 0343 is an accurate, positive displace- 
ment proportioning pump, readily fitted into the smallest power 
or process plant. 

The Model EDB Biender is a fully automatic flow proportion- 
ing device for blending a secondary fluid to a primary fluid in 
a fixed ratio by volume either intermittently or continuously. 
Regular Products — Dall Tube, Synochro-scan Butterfly Valve, 
Chronoflo. 

In Attendance: R. H. Glanville, Vice Pres. Proportioneers; P. 
E. Crowther, Jr., Eng. Proportioneers; P. U. Hennessy, Mar. 
A, Office, B-I-F; R. M. Gwynne, Salesman, L. A. Office, B-I-F. 


J. Bishop & Co. Platinum Works 

Pa Fb s s+ 4 0 dnd oss on hems teas anne A211, 212 

Exhibiting: Regular Products — Stainless Steel Tubing .008” 
O.D. to 1” O.D. Nickel and Nickel Alloy; Tubing up to %” O.D. 
Fabricated Tubular Parts; Platinum Thermocouple Wire; Fab- 
ricated Platinum and Platinum alloys; Spinnerettes. Services — 
Quality and Precision Drawn Seamless and Welded Tubing and 
Fabrication of Tubular parts in Stainless, Nickel and Nickel 
Alloy. Faster delivery all products. 

In Attendance: Seldon V. Whitaker, Gen. Sales Mgr.; H. Earl 
Love, Mgr. Stainless Steel Sales; David E. Lundy, Mgr. Precious 
Metal Sales. 


Black, Sivalls & Bryson, Inc. 
We, GES; 6 ba = nc 683 ae oe bin be dod B 328, 329, 330 


Exhibiting: New Products — Type 1564-HD Lever Valve, 
3000 No. W.P.F.S. body where high Pressure drops and power 
requirements are evident with lever operated liquid level con- 
trols; Type 15A high pressure control valve with special bonnet 
seal; Type 386 F.A. control valve for heater drain and other 
services; Type 73-22 back pressure regulator; Type 1440 pilot 
with indicator; Type 1460 temperature controller. Regular Prod- 
ucts — Type 86 Diaphragm Control Valves; Liquid Level Con- 
trollers Type 888 — 1450; Safety Heads; Vent Valves; Pneu- 
matic Relays. Services — Sales and Engineering personnel will 
be in attendance to answer inquiries as to applications, prices, 
etc. 

In Attendance: Jimmy Dvoracek, Mgr. Sales Controls & Safety 
Heads; J. F. Myers, Safety Head Sales Mgr.; John R. Raidl, West 
Coast Dist. Mgr.; J. Lemoine, Salesman; Warren J. May, Saies- 
man; A. J. Hanssen, Chief Engr.; W. M. McGinnis, Dist. Megr.; 
T. F. Casey, Dist. Mgr.; T. C. McGuire, Dist. Mgr.; J. S. Sim- 
mons, Dist. Mgr.; R. A. Cwik, Dist. Mer. 













Bogart-Bullock Co. 
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Bourns Laboratories 
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Exhibiting: New Products — Model 160 High Temperature, 
High Power Trimpot operates at 350F and dissipates 0.6 Watt 
at 100F; dimensions 4” x 5/16” x 14%”; rugged to vibration, 
acceleration, shock and temperature. Bourns Linear Motion Po- 
tentiometers feature new modifications such as center taps, spe- 
cial mounting, shaft fittings, high temperature construction, in 
travel ranges between 0-%4” and 0 to 20” and longer. Power 
ratings up to 1 Watt per inch of winding at room temperature 
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are available in the standard Models 108 and 109; The Model 
156 self-aligning “Align-O-Pot” is Bourns newest Linear Motion 
Potentiometer designed for use with severe actuator-potentiometer 
ignment. New Pressure Potentiometers include Model 411, 
Absolute or Differential. They can be furnished with linear or 
functional outputs, including NACA Altitude or Airspeed func- 
tions. The Bourdon tube actuated Model 700’s, Absolute or 
Differential, permit measurements up to 3000 psi. Stainless steel 
construction its use of corrosive media. Regular Products — 
Model 120, Trimpot (Wirewound and Carbon) ; Model 160, Trim- 
pot (HiTemp); Model 108, Single Linear Motion Potentiometer 
(Liniometer, HiTemp) ; Model 109, Dual Linear Motion Poten- 
tiometer (Liniometer, HiTemp); Model 156, Linear Motion Po- 
tentiometer (Align-O-Pot) ; Model 304, Gage Pressure Potentio- 
meter. Model 408, Absolute Pressure Potentiometer (0-40 psia) ; 
Model 410 Miniature Absolute Pressure Pot (0-50 psia); Model 
508, Differential Pressure Potentiometer (0-40 psi) ; Model 602A, 
Acceleration Potentiometer (Air Damped); Model 704, High 
Range Differential Pressure Pot (0-3000 psi); Model 705, High 
Absolute Pressure Pot (0-1000 psi). 
In Attendance: M. E. Bourns, Pres.; E. J. Goeppinger, Sales 
Mgr.; M. E. Harrison, Chief Engr.; D. P. Vaughan, Sales Engr.; 
H. M. Cornish, Sales Engr. 


Brailsford & Co., Inc. 


Exhibiting: Regular Products — Subfractional-Watt D.C. Mo- 
tors; Sequence Timers; Commutatorless D. C. Motors. 

In Attendance: H. D. Brailsford, Pres.; K. R. Smith, Vice Pres.; 
R. G. Jamison, Production Engr. 


The Bristol Company 
Waterbury 20, Conn. ........... B 399,400,401 ,402,403 


Exhibiting: New Products — Syncroverter high precision chop- 
san for operation over wide frequency range, featuring long life, 
ow noise, high symmetry. High speed Dynamaster strip chart 
potentiometer crossing 11 in. chart in under 0.4 sec without 
overshoot and with less than 0.1 per cent dead band. Miniature 
electronic Dynamaster self-balancing indicators and recorders. 
Multiplex Metameter telemetering system allowing transmission 
of up to 15 variables over one circuit or microwave channel. 
Miniature metameter receiver. Metagraphic absolute pressure 
transmitter with range down to 5 mm mercury. Metagraphic 
ratio controller. Metagraphic integrator. Metagraphic recording 
receiver with 6-position transfer switch for cascade control. Se- 
ries 500 air-operated controller with automatic reset and up to 
400 per cent proportional band. Electronic transmission and 
control system including transmitter, recorder, and controller 
with manual-automatic station. Regular Products — Complete 
Metagraphic control systems including plug-in and field-mou’:tsd 
controllers; Two-pen recorder with manual-automatic station; 
Indicating receivers with manual-automatic stations; Pressure 
and temperature transmitters. Metameter telemeter transmitters 
and receivers; Recording voltmeter and ammeter; Recording 
pressure gauge; Recording gas pipeline thermometer; Round- 

recording Dynamaster potentiometer; Helicoid indicating 
pressure gauges. Complete line of hex and multiple-spline socket 
set screws, cap screws, flat head cap screws, pipe plugs, strip- 
per bolts and keys. 

In Attendance: W. H. Faeth, Pres.; H. E. Beane, Vice Pres.— 
Sales; F. W. Borchers, Gen. Sales Mgr.; E. Nuber, Field Sales 
Mgr.; J. W. Peckham, Pacific Coast Dist. Mgr.; R. E. Denlinger, 
Sales Eng.; R. D. Johnson, Sales Eng.; W. H. Rogers, Sales 
Eng.; G. A. Rutledge, Sales Eng.; L. T. Wahlstrom, Sales Eng.; 
A. H. Webber, Sales Eng.; D. C. Sanford, Mger., Appl. Tng.; W. E. 
Rufleth, Appl. Eng.; J. E. Kearns, Appl. Engr.: C. A. Blakes- 
lee, Eng. Dept.; A. W. Jacobson, Eng. Dept.; G. Van Vessem, 
Eng. Dept.; J. L. Russell, Eng. Dept.; G. P. Lonergan, Mgr. Sales 
Prom. Dept. 


Brooks Rotameter Co. 
TN he ays 6 ab ot d's oo we 40.0 * vais A 170 
Exhibiting: New Products — Sho-Rate “50” and Sho-Rate 
“150” Purge Meters, an advanced concept in completely de- 
eee og metering of small flows of gases or liquids; Spee/Gee 
pecific Gravity Indicator, for continuous density indications and 
sampling; Industrial and Test Accuracy Volumetric Calibration 
System, designed to provide a flexible volumetric or gravimetric 
calibration system for establishing plant standards for variable 
area meters; Remote Vertical Indicator, for use with electrical 
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transmitting Rotameter utilizing differential transmitting exte, 
sion. Regular Products — Mag/Nu/Matic Pneumatic Tray. 
mitter, Model XM; Ar-Met Armored Rotameter, Model 362]; 
Mag/Na/Vue Indicating Extension, Model 1118; Full-View Rot. — 
meter, Model 1110; Brooks-Mite Purge Meter, Model 200] with 
Conoflow Differential Relay, 2011; Flow/Mizer Rotameter, 
1040. Services — Design and engineering of standard j 
and transmitting Rotameters and other types of flow 
ment instruments for specific flow measurement problems. The | 
rental of standard test accuracy volumetric systems for establish 
ing master calibration data and re-calibrating Rotameters, 

In Attendance: Nelson S. Brooks, Vice Pres. — Production, 








. 
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Brush Electronics Co. 


Cloweland 14, Ghle. . nc cicccccccvccosscns B 463, 464 
Exhibiting: New Products — New Portable Four and $y 
Channel direct writing Oscillographs; New D. C. Amplifier 


Portable and Rack Mounting; Deviation Test Bridge with Knee — 
Operated Jig; Datacord-Fast Start, Stop Tape Transport. 
lar Products — Industrial and Research Instruments, Magnetic 
Recording Components. 

In Attendance: D. Pierce, Sales; H. Harsant, Sales; GC. Sheffer, 
Sales; M. Burns, Sales; E. Hensley, Sales. 


z 


Buffalo Meter Co. 
es ss is oxab o-0ieee Hae B 430 


Exhibiting: New Products — Niagara Electricontact Meter 
fitted with explosion-proof electric switch. This permits th 
meter to be located in hazardous location, and still give a 
electric impulse for each unit of liquid measured, or at the end 
of the delivery of a pre-set quantity, all with electrical safety, 
The liquid may be almost any chemical solution, water-base o 
oil-base product, solvent, or some molten solids. For non-hazart 
ous locations, a “standard” construction is available at lower 
cost, with new improved construction and easy access to the wir 
ing and adjustment. Regular Products — Niagara Liquid Me 
ters, volumetric type, for almost all liquids, including chemical 
solutions, water and water-base liquids, oils and oil-base liquids 
solvents, syrups and many other liquids. Meters are offered in 
a wide variety of sizes and dials and materials of construction, 

In Attendance: Herbert F. Barrett, Sales Mgr.; William © | 
Carter Asst. Sales Mgr. 








Burgess Battery Co. 
eo re err Alt 
Exhibiting: New Products — New miniature and subminir 

ture batteries for transistor applications. A new complete line — 

of high voltage batteries. ew aluminum jacketed batteries 

Regular Products — Dry Batteries; Reserve Power Units. Sew 

ices — Free battery engineering service. 

In Attendance: Louis D. Foust, Sales Engr.; T. F. Hrubecky, 

Sales Engr.; J. C. Geiger, Sales Rep. 











Burgess-Manning Co. 
Penn. Instrument Div. 
Philadelphia 4, Pa. pee 
bom listing under Penn Instruments Division, Burgess-Manning 
0.) ; 







Burrcughs Corp. Electronic Instruments Division 
Pitiadsiphis 7, Pa... cece cece ce coum Am | 
Exhibiting: New Products — Ultra-thin tape wound magnetic 

cores in a wide variety of materials, tape widths, and thicknesses: ” 

Core Testing Equipment; wide range Pulse Generator; - 

Megacycle Pulse Generators; The Beamplexer, a ten a 

Electronic Switch; New Power Supplies for Pulse Control 

ment; New Flip-Flop. Regular Products — Pulse Control a 

ment, includes Pulse Generators, Flip-Flops, Coincidence De 

tectors (Gates) Delays, Mixers, Counters. Services — Sub so 
tracting, Assembly and test for Pulse Electronic Systems 

Magnetic Devices; Computation services include—Numeri 

ysis, Programming, Data Preparation and Electronic Comput — 

tion on Large Scale Digital Computer UDEC IL ee 
In Attendance: Lawrence T. LaPatka, General Mgr.; 
G. Fitzpatrick, Sales Engr.; Pobert Burns, Jr., Sales 






















Burrough Corp. Research Center 
Ps ako ck ace ek Oxbhn 
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Burton Manufacturing Co. 

Los Angeles 64, Calif... .. 0.00... 0c cee eeeceeee A 207 

Exhibiting: New Products — 80,000 foot Altitude Transmitter ; 
Tachometer, Indicator Electric Sensitive — 0-4000 RPM — 2° 
dial size; 3 separate types of instantaneous, start-stop miniature 
motor ; Brand new Double-Ended Centrifugal Blower; 
2 new itive Pressure Gauges, Differential and Absolute; Pre- 
cision Gear Reduction Units, Backlash held to 7 miliradians. 
Regular Products — No. 800-Series, Diaphragms, Pressure & 
Aneroid; No. 900-1 Electronic Dewpoint Hygrometer; No. 5000 

Miniature Servo Motors, Motor Packages & Accessories; No. 
. § 5000F Miniature Blowers, Axial, Centrifugal; No. 2500 Abso- 
lute and Differential Pressure Gauges. 

In Attendance: S. Aronoff, Eng. Dept.; J. Carp, Eng. Dept.; 
M. D. Flaherty, Sales Me; M. Stevens, Sales Dept.; J. New- 
burn, Vice Pres. Prod.; W. A. Mendelsohn, Pres.; E. A. Pecker, 


Eng. Dept. 


Byron Jackson Co. 
IT, - 2's 6 os 69.6 0s 6 pee oth io be tlem B 307-3 
i : New Products — Vibrotron Digital Pressure Gage 
01 to 1.0% accuracy over a wide range. Incidental Frequency 
Modulation Meter. Indicator 30 cps full scale deviation at 400 
Mec at 80% amplitude modulation. Regular Products — Models 
BJ 20 and BJ 30 Standard Signal Generators; Models BJ 60 
and BJ 62 Slotted Lines. 
In Attendance: John Hawkins, Sales Mgr.: Grant Corby, Sales 
Engr.; Hayward Thomas, Sales Engr.; Guy Evans, Sales Engr. 
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J, A. Campbell Co. 
I A oss" 640-4: 6 0 ws 0 Sle-o wk eerees Cc 512-1 
: New Products — Centrimpact Scrubber, Centrim- 
pact Gas Scrubber incorporating in its design both centrifugal 
and impact principles of separation of entrainment from gas 
flow which because of the revolutionary method of employment 
of this design assures an efficiency of 99.99995%. Regular Prod- 
ucts — Micro-Bean Pulsation Dampener, Campbell Gauge Strip; 
Oiliminator Scrubber, Mist-D-Fier Scrubber, Gas Samplers, Cor- 
rosion detectors and boiler feed water regulators both th-rmostatic 
and electric and electric signal alarms. Services — Engineering 
and development service, research only for the Oil and Gas 


In Attendance: J. A. Campbell, Pres.; W. B. Howard, Office 
Mgr.; R. A. Williams, Service Engr.; Harvey Neal, Shop Supt. 


Central Scientific Co. 

Sg oe ee ee ae B 452,453 
a Exhibiting: New Products — Cenco’s new quiet and vibra- 
tionless Hyvac 2, 7 and 14 pumps; vacuum connectors with O-ring 
seal; the Cenco Beta Ray H/C Meter for percentage of hydro- 
gen measurements in liquid hydrocarbons; a new coulometric 
titrator for determining mercaptan sulfurs in petroleum stocks 

other organic liquids; new vapor equivalent and molecular 
weight of liquid residues from natural gas samples; automatic 
tube inserter; new bottle stopper clamps; denim- 

; 5-quart, stainless steel Waring Blendor; constant tem- 

Ja perature ovens; Beckman spectrophotometer with flame attach- 
ing ment; and many other new scientific instruments for laboratories. 
a Products — Lattice Rod Clamps; Sieve Shaker; Con- 
; Polyvinyl Wares; Oil Diffusion Pumps; Vacuum 


Gordon Baker, Branch Mgr., L. A.; W. S. 
Rep.; J. L. Montgomery, Rep.; K. M. Goodenberger, 
; James Burden, Rep. 
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| Tulsa, Okla.......... Tavs: Sl Cpl anal B 322,323 
4 Exhibiting: New Products — Model 20 Dynamic Visual Moni- 


moving-spot, light-beam galvanometers in one 
8%” x 8%” x 6” weighing less than 13.5 lbs., to per- 
Simultaneous display of 24 separate electrical signals on a 
3” x 4” ground glass screen. Represents the ideal way 
outputs of a series of thermocouples, pressure, trans- 
gages or other similar signal sources. Is completely 
and may be shockmounted for use where extreme 
shock and vibration may be encountered. Regular 
odel 408 29-channel Recording Oscillograph; Model 
Recording Oscillograph; Model 1809 12-channel 
Unit; Model 507-508 Transducer Amplifier Systems. 
Attendance: T. J. Ray, Jr., Sales Mgr.; J. H. Werlin, Sales 


 September:1955 


feat 





>= 

























Co-ordinator; J. H. Black, Field Engr.; A. D. Barnes, Rep.; R. 
A. Broding, Vice Pres. — R and Development. 


Chemiquip Co. 

POGUE UM Bil Wel Wor o's 40.0 ms oe canes eee a A 215 

Exhibiting: New Products — High Pressure Snubber, a porous 
stainless steel element gauge pressure snubber (pulsation damp- 
ener) for use on systems having pressure increments as high as 
60,000 psi. For use with any viscosity of liquid or gas. 
system Snubber, a stainless steel bellows and porous stainless 
steel element pressure snubber for use in the protection of pres- 
sure gauges assembled to lines containing slurries or other highly 
solids contaminated liquor systems. Will also protect pressure 
gauges having bronze or similar Bourdon tubes against corrosion. 
Aircraft Type Snubber, porous stainless steel element pressure 
snubber assembled into AN type fittings for protection of pres- 
sure gauges on aircraft. Regular Products — Porous element 
pressure snubbers for industrial use available in 4% in. NPT and 
¥\% in. NPT sizes, model Nos. 25B, 25S, 50B, 50S. Mercureceiver, 
Mercury trap and surge dampener available in stainless and 
molybdenum steel — model Nos. MMR and SMR. 

In Attendance: Julian A. Lipman, Gen. ey Sylvia S. Lip- 
man, Adv. Mgr.; Arnold Zimmerman, Sales ; Manley R. 
Sichel, Canadian Sales Rep. 


Cinema Engineering Co. 
Division Aerovox Corp. 
Dei eis ok POPS ASE OO chee A 206 
Exhihiting: Regular Products — New CESE Instrument 
Switches: A series of open deck switches using glass-epoxy 
deck material and nickel-silver or coin silver contacts and com- 
mutator brushes. Decks; 1%, 2%, 2%, 356” square. Regular 
Products — Precision wire wound resistors, Potentiometers, Ro- 
tary Controls, Attenuators, Instrument switches. 
In Attendance: James L. Fouch, Gen. Mgr.; Geo. J. Cooper, 
me Engr.; Gus Calta, Sales Engr.; Charles Broneer, Design 
ngr. 


Circle Seal Supply 
vey err peryige sony eeuea 9t D 606 


Coleman Engineering Co., Inc. 
Con Antieles 86; Gallh. <<... wiciciu's sawdss Sees Cc 507 
Exhibiting: New Products — Coleman “Digitizer”, Binary & 
Decimal & Allied Equipment for Data Reduction. Regular Prod- 
ucts — Decimal Digitizers, 3, 4, 5, 6 Decades Models; Binary 
Digitizers, 10 to 15 Bit Models. 
In Attendance: Allen J. Edwards, Std. Prod. Mgr.; C. R. Me- 
ee _ Rel.; John Eikelman, Cust. Rel.; J. A. Varney, Mgr. 
ust. Re 


Commercial Iron Works 

Ls Meenas 23: Ge ee ae C 520-2 

Exhibiting: Regular Products — Orifice Fittings; Orifice 
Flanges; Orifice Meter Leveling Saddles. 

In Attendance: 1. G. Jenkins, Plant Supt.; Fred E. Moore, Asst. 
Engr.; Paul B. Moyer, Mech. Draftsman: Leon Warne, Assembly 
Supv.; Fred P. Koenig, Calif. Dist. 


Commercial Research Laboratories, Inc. 
Gameeee.: B.S Ss eo ret Ree A 128 


Exhibiting: Regular Products — Variable area and turbine 
type flowmeters, Viscometer, flowmeter calibrating stands, Fuel 
Nozzle Test Stands, Engine Indicator. 

In Attendance: R. A. Merritt, Sales Mgr.; Forrest Erickson, 
Sales Engr. 


Conoflow Corp. 

PRN E, We. sk wcekih bce hcowslane ee B 406,407 

Exhibiting: New Products — Series LB control valves with 
new integral flanges; Model B-50 Cylinder Conomotor, a small, 
compact version of power operators, capable of producing stroke 
lengths to 2 in. and thrusts of 300 lbs in either direction; suit- 
able for use with supply pressures to 100 psi with a conventional 
3-15 psi signal range; ideal for services where heavy loads re- 
quire high accuracy throttling in a minimum of space; for use 
as original equipment to position proportioning pumps, electrical 
components, turbine and compressor governors, valves, etc. Regu- 
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. lar Products — Series LB control valves, Series 50 cylinder Cono- 
motor operators; Model EB current controllers; Rotomotor power 
operator; Series H % in. pipe size regulator equipment including 

‘Airpak filter-regulator combination, filter, precision regulator, 

purge assemblies, service regulator, vacuum regulator, ratio relay, 
_ reversing relay, control panel. Services — Competent factory 

‘engineers will be in attendance to discuss specialized control 
problems throughout the entire exhibit. 

* In Attendance: R. B. Werey, Pres.; J. C. Koch, Vice Pres.; 

’W. H. Brand, Vice Pres.; J. B. Madison, Sales Engr.; C. P. Boyd, 
Sales Engr. 


‘The Conrad Spring Co. 
. Cincinnati 23, Ohio 

Exhibiting: Regular Products — Precision Mechanical Springs. 
Services — Sjecialized Engineering Services. 
* In Attendance: Milton H. Dammel, Pres.; Mary Louise Dammel. 


Consolidated Engineering Corp. 

Pasadena, Ca A 105,106,107,108,109,110,111 

Exhibiting: New Products — Data Tape: A complete mag- 
netic tape data recording and data reduction system composed 
of airborne recorder, a ground play-back system, and a high- 
speed automatic analog-to-digital date conversion system. Minia- 
ture Pressure and Vibration Transducers, new developments in 
high and low pressure transducers and vibration transducers will 
be shown. A series of new high-performance Galvonometers 
“break the frequency barrier,” which formerly limited the ap- 
plication of direct recording (no signal amplification between 
transducer and oscillograph.) Type 1-128 Transister Vibration 
Meter. Type 8-110 4dlsenel Bridge Balance No. 5. Type 33-110 
“Sadic” analog-to-digital Data Conversion System. Introducing 
a Shaft Position Digitizer. 38-201 Process Refractometer, de- 
signed to monitor continuously the refractive index of liquid 
process streams. Among its many uses is the automatic control 
of liquid stream blending and fractionating-tower operations. 
38-102 Infra-red Analyzer. Introducing the Evapor-lon-Pump. 
This is the only “dry” high-vacuum pump. TG-029 Thermo-Couple 
Gauge which features printed circuitry. Regular Products — 
5-119 Recording Oscillograph; 5-118 Recording Oscillograph; 
5-117 Recording Oscillograph; 5-116 Recording Oscillograph; 
5-114 Recording Oscillograph; 4-300 Series Pressure Pick-ups; 
4-118 Miniature Velocity Pick-ups; 1-117 Vibration Meter; 1-127 
Carrier Amplifier; 1-118 Carrier Amplifier; Amplifier System D; 
37-103 nometer; 3-132 Power Supply; 21-620 Mass Spec- 
trometer; 8-108 Bridge Balance; 24-110 Leak Detector; Complete 
line of high-vacuum Pumps and Gauges; Inline Aluminizer for 
TV tubes. Services — Systems: Examples showing the scope 
of systems developed by our Systems Division will be shown to 
illustrate the expanded service available from Consolidated’s 


Systems no Division. 

In Atte e: R. L. Smallman, Vice Pres. Mkt. Div.; J. F. 
Davidson Dir., Sales Dept.; H. F. Wiley, Dir. Tech. Services; 
G. McGavock, Mgr. Staff Section; K. A. Neal, Mgr. West. Reg. 
Office; H. S. Black, Mgr. Southwest. Regional office; J. J. Mec- 
Donald, Mgr. Central Reg. Office; M. Garber, Mgr., East. Reg. 
Office; C. C. Snider, Mgr., Southeast. Reg. Office; C. J. Under- 
wood, Mgr. Export and Distributor Sales; J. E. Jenkins, Field 
Engr. Wash. Dist.; W. Cameron, Field Engr., East. Reg. Office; 
E. Moscaret, Field Engr., N. Y. Dist.; F. Chase, Field Engr., 
Southeast. Reg. Office; M. Beavers, Field Engr., Central Reg. 
Office; T. Kurtzer, Field Engr., Central Reg. Office: M. Perry, 
Field Engr., Southwestern Reg. Office; W. Hawkins, Field Engr., 
West. Reg. Office; E. Pettler, Field Engr., West. Reg. Office; F. 
Davis, Mgr. Appl. Engr.; A. P. Gifford, Mgr., Application Eng.; 
R. Kitson, Field Engr., West. Reg. Office; D. Schneider, Field 
Engr., West. Reg. ice; T. Bergis, Field Engr., West. Reg. 
Office; R. O. Johnson, Field Engr., West. Reg. Office; *W. Dolke, 
Mgr. Vacuum Sales & Tech. Serv. Section; *Chas. Holderbaum 
Supr. Vacuum Appl. Service. ‘*Consolidated Vacuum Corp., 
Rochester, N. Y. 


Continental Equipment Co. 

Coraopolis (Pittsburgh District,) Penna 

Exhibiting: New Products — Threaded End Butterfly Valves 
and Welding End Butterfly Valves in small nominal sizes from 
1 inch to 3 inch. For manual or automatic control of fluids 
demanding the inherent features of butterfly type valves. Regu- 
lar Products — Standard and Heavy Pattern Butterfly Valves; 
Pressure Sealed Rubber Seated Butterfly Valves. 
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I Attendance: A. M. Capper, Pres.; J. D. Hantz, Ex ne 


Pres.; C. A. Dally, Vice Pres.; M. H. P-estia, Engr.; E. 
Adv. 


Control Engineering Corp. 
ed, boo aie Si0 0.0 6 shee B 3 
Exhibiting: New Products: Electrosyn, pressure, diff 

pressure, temperature and flow transmitters for remote ind 

and control. Position and Homing Indicator, is a li 

dead reckoning system of navigation which visually 


the pilot direction and distance to any of a number of pre tel 3 
yro May J 


points by push button methods. Regular Products: 
Meter, Model 4550; Engine Pressure Indicators; Gyros; F 
lums; Magnetic Amplifiers; Servo Amplifiers; Data 


Equipment; Low Inertia Integrating Motors; Moving Coil fe ® 


lays; Low Inertia Motor with Counter. 
In Attendance: W. A. Jones, Pres.; D. R. G. Willi 


V. S. MacIntyre, Engr.; P. McFaull, Contracts Mgr.; G, § € 
niak, Eng. Vice Pres.; K. 
Zatlin, Chief Elec. Engr.; B. Hildebrant, Engr.; E. 
Chief Component Engr.; R. Swift, Sales Rep. 


Mgr.; J. M. Devine, Sales Mgr.; M. D. Altfillisch, Appl. . 


Control Engineering, McGraw-Hill Publishing Co. 


New York 36, N. Y B 308,347 


Exhibiting: Services — Published for engineers and techni- 


cal management men responsible for the design and applic 


of instrumentation and control systems. ere 


W. Garey, Publisher; W. E. Vannah, a 


In Attendance: W 
tor; L. E. Slater, Managing Editor; John Zisch, Dist. Mgr; Gor 
don Jones, Dist. Mer. 4 


Control Products, Inc. 


Exhibiting: New Products — Thermal Switch No. 5, 
miniature size thermal switch 1” x 1” x %4”; Thermal § 


No. 15, new type high temperature thermal switch operate , : 


1200 F; Kel-F Covered Basic Snap Action Switch, high s 
to corrosive conditions; Stay on Stay off Basic Snap Action $ ch 
a two button waterproof switch; Food Industry Snap Adio 
Switch, basic switch enclosed in plastic compound for 
ing; Traffic Control] Snap Action Switch, specially designed a 
proof switch particularly adapted to hand operation. ular 
Products — Fire Detector BSA-4; Super High Temperature Ther 
mal Switch ASA-21; Waterproof Basic Snap Action Switch (Sa 
sitive type); High Temperature Thermal Switch ASA-13; 7 
Stat ASA-3. 

In Attendance: 


The R. W. Cramer Co., Inc. 
Centerbrook, Conn . 
Exhibiting: New Products — New synchronous motor Give) 

time delay relay, Type 412, incorporates desirable 

of Type 410 or TEC which it supersedes. 


410, 420, 330, 340, 440A Time Delay Relays; Types 

gram Timers; Type 610 Percentage Timer; Type 650 

Type 690 Time Totalizer; Types 630, 640 Running Time 
Types 430, 440H, 550, 670 Hermetically Sealed Timers and Relay 
Types 112, 113, 132 Synchronous Timing Motors; Type 142 © 


Unit Motors; Type 152 Dual Motors; Type 162 Chart Drive Mom ® 


Services — Engineering assistance in selection and appli 
Electrical Timing Devices. 

In Attendance: L. F. Carpenter, Sales Mgr.; M. A. 
Sales Agent. 


Crawford Fitting Co. 


Cleveland 10, Ohio ui} 


Exhibiting: New Products — Swagelok Capillary Tube ‘ 
tings for 1/16 in. capilary tubes. Goop Thread Lubricants: 
Lubricants are used to reduce the “welding action” oF 
in pulling up threaded parts. Available in three #2 
Swagelok Tube Fittings made of Zytel polyamide resin for pi@ 
tubing. Made in a complete line including elbows, tees, regu 
adapters, plugs, caps and bulkheads. Regular Products — 9 
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nell, Engr.; E. M. Williams, Engr.; W. F. Hartmann, Sales & 
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Hopps, West Coast Sales Mgr; - 
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James R. Nile, Sales Engr.; K. B. Cannon, 
Sales Agent; H. G. Seyler, Sales Agent; R. Fletcher, Sales Agent. q 


TEC wh supersedes, Regular Products — | 
T 210, 230 Interval Timers; Type 3 eset Timer; 7 a 
tw si0, a Pe 
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; lok Tube Fittings — Metals, Plastics, sizes range 1/16 in. thru 
1 in. : é 

ttendance: F. A. Lennon, Pres.; E. E. Alto, Gen’l Mgr.; 
=A iain: Durell Haag, Sales Mer.; E. Tierney, 


j e. E. S. Bottomly, Distr. 


Crescent Engineering & Research Co. 
“} = Ef Monte, Calif. 1 ESR OT ANS Ce ee rere A 296 
: New Products — Linear Transducers, pickups and 
- fransmitters for operation under ambient temperatures to 1,300F. 
- Sgbminiature linear transducers, diameter 4”. Miniature pres- 
i be inserted directly into pressure 
Model EKA-1D Control System for — of — 
| ducers, pickups and pickoffs. Full operation with line voltage 
flactuations ienen Pi and 150 volts. Four dimensional flexibili- 
ty. Torque transducer which continuously measures shaft torque 
" with no contact between rotating shaft and pickup body. Regu- 
lar Products — Standard and miniature linear transducers, 450F. 
transducers, laboratory standard transducers, Position transmit- 
_ ters, medical transducers, flow transducers, dynamometers, Model 
Control System. 
: ae desedence: Scott B. Linn, Sales Mgr., Electronics Div.; 
" Edmund V. Sawyer, Div. Mgr., Electronics Div.; Don Rowe, Pro- 
- duction Mgr.; Dan Fry, Senior Engr., Sales Dept.; Roger Anthes, 
Sales Engr.; John Coke, Sales Dept. 


Crosby Steam Gage & Valve Co. 
Wrentham, a. DE ls ch te gs ais g Sk eee aid A 163, 164 
Exhibiting: New Products — Bellows Relief Valve; Pneu- 
matic Transmitter Gage; High Capacity Safety Valve. Regular 
Products — Relief Valve with Back Pressure Effect Eliminator; 
Tluminated and Standard Indicating Pressure Gages; Gage Test- 


t. 
5 * eters: J. J. Bresnahan, Sales Mgr.; J. L. Corcoran, 
Director of .; W. D. Greenlaw, Asst. Dir. of Eng.; Charles F. 
, Pacific Dist. Sales Mgr.; E. A. Hendricks, Asst. Dist. 


4 Mgr.; Sandell; Keith Macartney. 


Peer ereereee ee eeeeeeewneeeeereereereeee 


Exhibiting: New Products — Miniaturized packed and pack- 
less control valves for hand or remote operation; Manifolds, hand 
operated. Regular Products — Valves and Mani- 
folds, or remote operated; Tubing or pipe couplings for 

or high pressure service; Teflon Products. Services — 
‘Valves and control systems designed and manufactured to cus- 
 tomer’s specifications. 
In Attendance: George W. Dahl, Pres.; Arthur E. Walters, 
Chief 4 % Harold M. Miller, Sales — New York Area; Charles 
aa 


L. Barlow and Leo C. Willson, Sales — Los Angeles 
; ©. M. Cooke and J. P. Dana, No. Calif. Area. 


_ Daniel Orifice Fitting Co. 
| Les Angeles 23, Calif. ia.» ob ba aha aie B 466, 467 
Exhibiting: New Products — Orifice Flow Sections, line sizes 
in. thru 1% in., 0 to 600 psig. C.W.P. These flow sections 
designed and precision built for accurate small flow measure- 
and can be used with any make of differential recorder or 
Regular Products — Senior Orifice Fittings; Junior 
Fittings; Simplex Orifice Plate Holders; Meter Runs; 
Vanes; Orifice Plates; Piston Controlled Check 
Throttleseal “O” Ring Valves; Orifice Meter Leveling 
Bombs; Mercury Traps, Condensate Chambers, Seal 
— Engineering services include orifice calcula- 

of meter run assemblies, selection of equipment and 
in any orifice measurement problem. 
e: Ralph Clemons, Jr., Factory Rep.; Jack Cor- 
Engr.; Carroll Cox, Sales Engr.; Newt Davis, Sales 
mmm Daniel, Sales Engr.; Mert Freudenthal, Sales Engr.; 

nm, Jr., Vice Pres.; Bill Henry, Sales Engr.; Frank 
Adv. Mgr.; Virgil Moore, Asst. Sales Mgr.; John Whalen, 
-; Bill Watson, Sales Engr.; Waldo Wilbern, Dist. 
Engr.; Ron Wilson, Sales Engr. 
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Daven Co. 

MS ss acc cance cua ceccancch A 193 
Exhibiting: New Products — New Miniature Ceramic Rotary 
Be less than 1%4 square inches of Panel space series “M”; 
; sitive VTVM, Type 20A; New Hermetically-sealed 
Metal Resistors, Type 850; New Miniature Wire-Wound Re- 
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sae 


sistors, Type 1273. Regular Products — Audio, Video and R. F. 
Attenuators; Rotary Step-Type Switches; Precision Wire-Wound 
Resistors; Metal-Film Resistors; Vacuum-Tube Voltmeters; Lab- 
oratory Equipment. Services — Electronic System and Compo- 
nent ign. 

In Attendance: Ash Wood, Sales Engr.; Tom Wallace, Sales 
Engr.; E. L. Grayson, Sales Mgr.; Lewis Newman, Pres. 


Joe Davidson and Associates 
Resend, Camtees 5 “a. 6 oki 4a soe aa es A 151, 152, 153, 154 


Exhibiting: New Products — RS Electronics Corp., Inter- 
Connecting Power Supplies: A new concept in power connec- 
tion and switching to provide exclusive multiple-unit operation. 
Technomatic Instrument Co., Audio Sweep Generator: An in- 
strument which eliminates the time-consuming job of point-by-point 
plotting of frequency response curves. Missouri Reserach Lab- 
oratories, Inc., Range, Range-Rate Calibrator — Model 312: An 
accurate instrument for rapid calibration of both range and range- 
rate of a radar ranging system. Globe Industries, Inc., will exhibit 
a newly developed %” diameter, 24-volt DC motor rated at 1/200 
HP and rotating at 20,000 RPM; Norden-Ketay Corporation will 
feature a new 400 cycle servo motor, the diameter of a penny; 
Braunson Electronics, Inc., will feature a new AC miniature sole- 
noid, % in. square and 1 in. long. Regular Products — Actuators 
— AC/DC; Blowers — AC/DC; Clutches; Dynamometers; Elec- 
tronic Generators; Brakes; Gear Motors; Hydraulic Motors; I-F 
Strips; Magnetic Amplifiers; Motors — AC/DC; Oscilloscopes; 
Panel Vibrators; Potentiometers; Power Supplies; Resolvers; Rec- 
tifiers; Servo Motors; Synchros; Solenoids; Tachometers. Serv- 
ices — Technical Service Representatives specializing in service 
to the customer. Rototest Laboratories, an affiliate wil also parti- 
cipate in the exhibit. 

In Attendance: Joe Davidson, Owner; W. H. Grumet, Chief 
Liaison Engr.; Jack Duncan, Chief Field .; Fred Simpson, 
Field Engr.; Al Worch, Field Engr.; John Greenemeyer, Field 
Engr.; Nat Davis, Field Engr.; EE ea Foster, Field Engr.; 
George Stratton, Field Engr.; Bill Juneau, Field Engr.; John 
Hyatt, Field Engr.; Ted Lucas, Systems Engr. 


Davidson Manufacturing Co. 
We ey ED 5 dd'n » ANs 0 op oo v Seies bee C 539-1 


Exhibiting: New Products — D600 Comparison Autocolli- 
mator: A new type autocollimator for measuring small angies, 
checking flatness, straightness, etc. Also, several new accessories 
designed to be used with D600; D-275 Jig Alignment Telescope: 
This alignment telescope is designed for jig and fixture construc- 
tion of all types used to establish basic lines of sight. Has auto; 
collimator feature; D-675 Precision Divided Circles: These circles 
are divided in one degree increments and are accurate te two 
seconds of arc. May be used to calibrate circular tables, indexing 
and dividing heads, etc. Other divisions are available on order. 
D-620 20-inch Precision Spectrometer: The Davidson precision 
spectrometer is a universal instrument made to exacting tol- 
erances. It is an extremely rugged instrument and therefore can 
be used for industry as well as in the laboratory. Regular Prod- 
ucts — D-302 and D0304 Hendrix Interferometers; D0310 Fizeau 
type Interferometer; D-600 Comparison Autocollimators and ac- 
cessories; D-275 Jig Alignment Telescopes and related equip- 
ment; D-675 Precision Divided Circles; D0617 Davidson Optical 
Flats; Star-D Mark 245 Spotting Scopes and accessories. Serv- 
ices — Manufacturers of guided missile and aircraft optical test 
instruments, army fire control instruments and special accessories. 
Instruments for observatories. 

In Attendance: Don Davidson; Duncan Davidson; James E. 
McBride; Gus M. Gomez; Dr. I. B. Ellis. 


The Davies Laboratories, Inc. 

nO re ret ree poe 5. B 319 

Exhibiting: New Products — Airborne Tare Transports, Se- 
ries 541 (3600 ft. tape capacity); Airbezue Tape Transports, 
Series 581 (1800 ft. tape capacity); Airborne Tape Transports, 
Series 551 (450 ft. tape capacity) — These new tape transports 
are developments from our well established self-contained record 
ing systems and provide for a complete system in the form of 
two or more packages. Miniature Plug-In Low Frequency Crystal 
Oscillators, Type 53, for any application requiring a stable fre- 
quency signal. Frequency range 3 ke to 200 ke. Regular Prod- 
ucts — Automatic Wave Analyzer, Series 900; Airborne Mag- 
netic Tape Data Recording System, Series 540; Airborne Magnetic 
Tape Data Recording System, Series 550; Laboratory Magnetic 
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Tape Data Recording and Reproducing Equipment; Multitrack 
Recording and Reproducin eads for Magnetic Tape Equip- 
ment. Services — Special a caiie Tape Recording and Repro- 
ducing Systems for Data Recording, Instrumentation, and Auto- 
matic Control. 

In Attendance: Gomer L. Davies, Pres.; Harriet L. Davies, 
Treas.; Joseph R. Schulman, Chief Engr.; Paul E. Landis, Dir. 
of Develcpment; Charles B. Pear, Jr., Vice Pres.; George B. 
Wetmore, Engr.; Boyd McKnight, Engr. Koessler Sales Co. (Los 
Angeles, Calif. Eng. Reps.) 


Daystrom Electric Corp. 

I Ee. , og eS nbiivew ace cacecs A 251, 252 

Exhibiting: New Products — Daystrom AM-FM Tuner; Day- 
strom Power Amplifier; Daystrom Model 55 Oscilloscope; Day- 
strom Model 77 Voltmeter; Daystrom Model 44 Sweep Generator; 
Daystrom Model 21 Signal Generator; Daystrom Model 11 Audio 
Analyzer; Daystrom Model 120 PreAmplifier; Crestwood by 
190 Amplifier; Daystrom Model 150 Amplifier; Crestwood by 
Daystrom Magnetic Tape Recorder Model 304; Crestwood by 
Daystrom Model 404 Magnetic Tape Recorder. Regular Products 
— Test Equipment; Cresiwood Recorders and Daystrom Ampli- 
fiers; Tuners and Power Amplifiers. Services — Daystrom Elec- 
tric Corporation, with over 60 years’ experience in the develop- 
ment, design, and manufacture of precision mechanical and electro- 
mechanical products and systems can your one source for 
the complete job from start to finish. The Crestwood by Day- 
strom etic tape recorders now available in the new model 
404 and 304, have received enthusiastic acceptance from both 
consumer and dealer circles. 

In Attendance: Frank Randall; Charles R. Frost. 


Daystrom Instrument 

Eh witeets Sb 6 «ek 6a kriecmd b-awidt © A 253, 254 

Exhibiting: New Products — Ion Chamber; Transistor Servo 
Amplifier; Nuclear Reactor Control Equipment; Capacitance 
Probe Tester; All-Attitude Indicator; Dead Reckoning Indi- 
cator; 5-watt, 400 Cycle Magnetic Amplifier; 5-Watt, 60 Cycle 
Magnetic Amplifier. Regular Products — Electronic Components; 
Nuclear Reactor Control Instruments. Services — From labora- 
tory to production under one roof and one management at Day- 
strom means quality products delivered on time. Now Daystrom 
Instrument is equipped to supply Reactor Control Instruments to 
nuclear industry, instruments that are keeping with traditional 
Daystrom reliability of design and function — instruments that 
are available as units or complete consoles. 

In Attendance: Howard J. Warnken, Vice Pres., Sales & Con- 
tracts; Albert I. Manuel, Sales Adm. Mgr.; Bud R. Hayhurst, 
Mgr., West Coast Sls. 


Daystrom Pacific Corp. 

RE a a A 249, 250 

Exhibiting: New Products — Subminiature Rate Gyro, Model 
10 series 1% in. dia, Floated Miniaturized Free Gyro. AC and DC 
input and output. Subminiature Trim Pot, % in. x % in. x 
3/16 in. and Subminiature Ten Turn Pot, % in. in dia. by 1 in. 
long. Regular Products — Complete line of aircraft rate gyros, 
R50 series. Complete line of Miniature Rate Gyros, R20 and 
R40 series. Complete line of Subminiature Rate Gyros, R10 
series. Free Gyro, Cageable, FR and FN series. Free Gyro, 
Torquer, F20 series. Vertical Gyro, Model V10B-1. Missile 
Intervalometer Model 71, Rocket Intervalometer Model 72. Ac- 
celerometers, Model A10-1 Potentiometers, Complete line Trim 
Pots, Model 300 series; Complete line Ten Turn Pots, Model 341 
series. Services — Complete Customer Service Department staffed 
with graduate engineers for field service, highly trained and ex- 
perienced technicians for repair, maintenance and modification 
of any type aircraft or missile instrumentation. 

In Attendance: A. O. McNeely, Dir. Customer Rel.; John Cur- 
rie, Reg. Mgr. Customer Rel.; Ted Sundquist, Reg. Mgr. Cus- 
tomer Rel.; Wiley T. Ken . Mgr. Customer Service Dept.; 
— J. Santogrossi, Chief Engr.; G. S. Perkins, Ass’t. Chief 

ngr. 


Dekoron Products Div. Samuel Moore & Co. 
RA AISI pa a a A Sm B 408 
Exhibiting: New Products — Dekoron Plastic Fittings, a com- 
plete line of molded Nylon plastic fittings for use with plastic or 
metal tubing. Sizes from 1/16 in. tube through % in. tube in 
all shapes. Regular Products — DeKoron “P” Tubing, DeKoron 
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Poly-Cor, DeKoron Meti-Cor, DeKoron coated instrument 
DeKoron EZ Fittings, DeKoron Plastic Fittings, DeKoron a 
Ribbon, DeKoron “P” Ribbon, DeKoron “P” Tube Clamps, De 
Koron Junction Boxes and Entry grommets, DeKoron Union 
Boxes. Services — Plastic coating, by DeKoron 
tubes, rods, bars and flexib's shapes of any metal, wood or 
tic. Coatings are Polyethylene, PVE, Cellulose Acetate, Cellulog 
Acetate Butyrate, Ethyl Cellulose and Nylon. 
In Attendance: James F. Rogers, Sales Mgr.; S. R. Brown, $ © 
aang Rep.; M. S. Frank, No. Calif. Rep.; R. Tow>r, Washington 
ep. 


The Detectron Corp., Computer-Measurements Division 
North Hollywood, Calif. ....... 2.0.6... cc eeuee A ln 


Exhibiting: New Products — A variety of single and dul 
preset counters for automatic counting, and controlling open. 
tions. A series of totalizing counters offering a maximum e 
of 1 billion counts. Easily portable universal counter-timers jor 
precise measurement of frequency ratio, pressure, velocity, flow, 
etc. to 1,00,000 events per unit time. Regular Products—DS617 
100 ke (five digit) Frequency Counter, DS-600 ke (four digit) 
Frequency Counter, TU-100P 120 ke Decimal Decade Totalizer, 
TU — 110 1 mc. Decimal Decade Totalizer, Single and Dual Pre. 
set Decimal Decade Totalizers. 

In Attendance: J. K. Rondou, Pres.; J. L. Cassingham, Vice 
Pres.; P. R. Swain, Chief Engr.; B. E. McKnight, Sales Engr; 
E. C. Titcomb, Sales Mgr. 


Detroit Controls Corp. 





Redweed City, Callférnia’...'.......00...: 000 eee D 622 
Deutsch Co. 
Se eS COM. 5. pen cccceetmeemese seme B 371 


Exhibiting: New Products — Electrical AN Connectors; Quick 
Disconnect Connectors; Hermetic Seal Connectors; i 
Clamps and Fittings. Regular Products — Industrial Hydraulic 
Fittings in Brass, Steel, Aluminum and Stainless Steel. Services 
— Design Engineering and Manufacturing. 

In Attendance: E. H. Jones, Mgr., Aircraft Div.; H. E. Schwank 
Sales Mgr.; Henry Comeau, Sales Engr.; Wm. Frank, Sales Engr; 
C. D. Uldricks, Sales Mgr., Industrial Fittings Div.; C. C. 

Chief Engr. 


ee 


DeZurik Shower Co. 


I EE eRe B 331 
Exhibiting: Regular Products — DeZurick easy operating 
valves. Services — both lever operated and automatic 


valves will be shown. 
In Attendance: D. DeZurik, Sr., Pres.; Ed Wasil, Sales Engr; 
Ford Grant, Sales Engr. 


Wilbur B. Driver Co. 

TL Se ee ee ee Am 

Exhibiting: Regular Products — Tophet A®; Tophet C*; Evar 
ohm (800 ohms cmf); Rodar® for hard glass to metal seals; 
Cupron® low Temperature coefficient; Grade A Nickel; Filament 
Wire; Modified Hilo®, Cobanic™, Sylvaloy*; Grid Wire — Mar 
grid®, Silver Plated Mangrid", Carbonized Nickel-Radiocatd 
A®, Policarb®, Duocarb", Beraloy A® (Beryllium Copper) ; Stait 
less Steel; Monel; Manganin; Balco™ high temperature 

In Attendance: N. P. Norlie, Sales Mgr.; L. M. Swa Mg. 
L. A. Branch of Electrical Specialty Co.; R. E. Price, D, E. Brown” 
_ R. V. Terry, Salesmen, L. A. Branch of Electrical Specialif” 

0. 








Driver Harris Co. Z 
OS Se a eer re C 522 


E. I. du Pont deNemours & Co. (Inc.) 
ee eee A 1044 
Exhibiting: New Products — Lino-Writ Duo-ply winding)” 

High Speed Lino-Writ Duo-ply winding; Lino-Writ Rapid Proc: 

essing Chemicals Kit; Seismo-Writ Duo-ply winding. 

Products — Lino-Writ; High Speed Lino-Writ; Seismo-Writ 








Durant Manufacturing Co. 
oo SA, See B 


Exhibiting: New Products — Model 5-SP-1-MF elec"i« car 
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E 1 Annual instrument-Automation Conference & Exhibit, Shrine Exhibition Hall & Auditor‘um, Los Angeles, California 
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r. This new, electrically-operated predeter- Electric Valve Division 
wall actuate a self-contained switch to make or Skinner Chuck Co. 
at any predetermined number from 0 to 99,999 ; Mow Belnsin; Goatees <5 oh sisie's a oe 84 eR B 313 
Model E-S-5-X Contactor — actuator for centralized counting Exhibiting: Regular Products — Solenoid Valves. 
installation; Model 6-Y-1-2-MF tumbler lock reset electric counter In Attendance: W. E. Rogers, Sales Mgr.; Wm. Mann, Sales 
for panel mounting; Model 3-Y-6-1-S Tape Recorder Counter to Engr.; D. M. Stevenson, Midwest Sales Mgr.; Stuart Gibbs, South- 
indicate tape position on tape recorders; Double-bank shutter west Rep.; Howard Miller, Southwest, Rep. 
counter for plus and minus reading on navigating instruments. 
Regular Products — Instrument and industrial indicating counters 
zon for application on computers, navigating instruments, radar equip- ElectroData Corp. 


Re PRESS SSE S 





office machines, and machine tools. Services — Design, 
ciate, and application of mechanical and electrical counters. 
In Attendance: E W. Crane, Regional Sales Mgr.; Hollis 
Jewell, Sales Engr.; James L. Kearns, Sales Engr.; James C. 
Yale, Sales .; Tom Cooper, Sales Engr.; Louis F. Stangel, 
Sales Engr.; Wayne C. Wells, Sales Engr.; Jack T. Sornsen, 
Sales Engr.; S. Seymour, Sales Engr. 


Signal " 
y _ eR a ee a tne a he's oe wie 6 Albin Om A 190 
Exhibiting: New Products — Aircraft Timers, Multiple ~ 
Cycle Timers, Plug Connected Timers, n Synchronous Mo- 
tors, Predetermined Counter. Regular Products — Timers Reset, 
Microfiex, Cyclflex, Multiflex, Polyflex, Timoflex, Controlflex; 
Timers; Repeat Cycle Flexopulse, Program, Interrupter. Counters; 
Micro 


flex. 
In Attendance: E. F. Havey, Vice Pres.; Bernard S. Hundley, 
Sales Engr.; Kenneth J. Cramer, Sales Engr.; John W. Truitt, 
Sales Engr. 


Pans MONS ose Ss ons bn eos he eee ee A lll 


Exhibiting: New Products — DataReader Magnetic Tape Unit. 
In conjunction with a magnetic tape control unit, the DataReader 
puts information on and reads from the Datatron computer mag- 
netic drum at the rate of 30,00 words per minute. Regular Products 
— Datatron electronic data processing machine; Datatron con- 
trol console; Datatron high-speed photoelectric tape reader; 
Datatron high-speed photoelectric tape reader. Services — Elec- 
troData Corporation services include complete installation and 
maintenance by contract through a staff of thoroughly trained 
engineers in major cities across the country. Purchasers and 
lessors receive training in programming, coding, and operation, 
and purchasers receive training in maintenance. Contract com- 
puting, including problem analysis, programming, coding, ma- 
chine operation, and report preparation is done on the Datatron 
at ElectroData’s computing center in Pasadena. 

In Attendance: James R. Bradburn, Pres.; Edwin S. McCollis- 
ter, Marketing Dir.; Sibyl M. Rock, Sales Engr.; Richard Wag- 
ner, Western Reg. Mgr.; Bruno Chiapinelli, Sales Engr.; George 
Vosatka, Sales Engr.; Dick Behm, Sales Prom. Mgr. 


622 
Reokasher 4, Ny AD Pope FS A 121 pe P age Inc. xo 
371 Eshibiting: New Products — Kodak Linagraph 1344 Paper, we inn, Sa in 5. 0's res Wie > wre i ee da eaenele 
wick A new high speed emulsion coated on a high strength extra thin 
rical base. Gives a stain free record after weateaing, permits direct Electromec, Inc. 
lie copies on diazo type materials; Kodak PS 454 Liquid Developer Cia ee ee os ee A 226 
lees ; an oe 2 a ; Kodal Ay a Liquid vege a Exhibiting: New Products — Electromec Large Screen Oscillo- 
uk, pe ey al Both in 16 ere cng ef ake 5 as aiming scopes are new precision instruments with high resolution. This 
" : oe - permits detailed observation of large quantities of data or com- 
solution. Kodak H Eliminator, For Kodak re raph Papers : " : 
in and Films. Red ypo ashing time by 80%. R a P. d wm plex signals. Reading errors are reduced to a minimum. 
Kodak Li ieee pe Films y 80%. Reg ee ee ag hte. ol Genny Leer 0 oe am ay ree in- 
Linagra “ ca aa ? struments designed to permit accurate vis splay of frequency 
aed soe A. E. McCoy, Sales; C. McConnell, Sales; L. response of devices in the range from cps. to 200 ke. This 
- Generator designated Model 200K produces a constant amplitude 
331 output voltage continuously varyin, in frequency over this range 
_ Edin Co., Inc. or any increment of it. Services — Contract Manufacture of special 
in a las om c'slg wb oiheee be kpame A 187 oscilloscopes and electronic test equipment. 





Exhibiting: Regular Products — Model 8075 consolette Model 


In Attendance: C. M. Brown, Chief Engr.; P. J. Pohl, Sales; 


al 8086, 6-channel recorder, Model 8105 amplifier, Model 8106 C. R. Harmon, Sales; H. O. Wolcott, Eng. 
sr ager Model 8110 amplifier and Model 8122 amplifier. 
n Attendance: Ray Provencher, Industrial Mgr.; Joseph Electronic Associates, Inc. 
42 Dauber, Sales Rep. Ps are ha mye A 203, 204 
m0 
als; Thomas A. Edison, Inc., Instrument Div. Electronic Tube Corp. 
nent West Orange, N. J.......-.... see ener eee eees A 216 OE RPE re ey ee ee B 469 
| ne: New Products — New High Temperature Resist- Exhibiting: New Products — Dual-Channel Oscilloscope, Model 
a rae to Detector for use to 1350 F. This extremely K-26, designed for industry, laboratory and research. Strip-film 
tie ran or has an accuracy of + % of 1 per cent of tem- Camera, Model SM-100. Regular Products — Multi-gun cathode 
lent Pail be m0 C to 300 C and 1 per cent from 300 C to 750 C. ray tubes, single gun cathode ray tubes for radar, oscilloscopes, 
. wheat available in lengths of from 8 in. to 48 in. and can munitions manufacturers, indicators, etc. Multi-channel cathode 
ae ' not only with the Edison Omiguard but with recording, ray oscilloscopes, cameras, strip- cameras, amplifiers, special 
fi seman am controlling instruments made by other manu- electronic equipment, research and development work for elec- 
24 Monitor} egular Products — Edison Omniguard Temperature tronic equipment. Services — Engineering services, development 
g onitoring System; Edison Sensitive D. C. Relays; Edison Time and research, cathode ray tube development. 
2 In P Edison Thermostats. In Attendance: Kenneth C. Meinken, Pres.; Robert F. Brun- 
ue We tendance: A. B. Poe, Adv. Mgr.; i E. Van Cleef, Jr., ner, Sales Mgr.; Richard T. Rude, Proj. Engr.;. Walter C. Hill, 
; a Coast Dist. Sales Megr.; David Rice, Southwest Sales Mgr.; Commercial Engr. 
x ictor W. Rose, Asst. to Gen’l Sales Mgr. 
4 
e Eigin Metalformers Corp. 
i The Bloctric Auto-Lite Co. OO sh 0 1 <5 pues ¥en aky as eae A 278, 278% 
3 oledo y A ade Fn ds ottade atts C 526-1 Exhibiting: New Products — A new “Long Slope” console 


jos 





: Regular Products — Recording Thermometers; Re- 


ing Therceamare, Vacuum and Compound Gauges; Dial Indicat- 
ing ; Freezer Thermometers; Transformer Ther- 


_Mometers; Transformer Relays. 


In ‘A L. B. Murphy, Sales Mgr. Instrument and Gage 


Div.; R. R. Hopkins, Salesman; Thomas Murchie, Salesman. 


Sebtember 1955 


to enable users to mount larger instrument on sloped front portion 
of console; has all the regular features of the well-known Emcor 
Modular Enclosure system, and when combined with other com- 
ponents gives almost endless flexibility; new low silhouette 
monitor for work requiring a sitting operator where the op- 
erator must also be able to see over the top of the instruments; 
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this new console combines adequate space for instruments with 
a low silhouette. Regular Products —- Regular sloped front con- 
soles; complete line of Upright Vertical Rack Cabinets; Complete 
soles; complete line of Upright Vertical Rack Cabinets; Complete 
line. of Equipment Compartments; Instrument Cabinets; Mis- 
cellaneous components, including drawers, case and cradle slides, 
doors, writing tops, turrets. 

In Attendance: James G. Wells, Vice Pres.; Herbert C. Golz, 
Chief Engr.; S. K. Frankel, Pres. 


Encyclopaedia Britannica, Inc. 
NS ES EES ee eee A 285 
Exhibiting: New Products — Encyclopaedia Britannica, EB’s 
Big est Revision in a quarter of a Century! The 1955 Edition 
P Resvclagnedie Britannica is a new milestone in Britannica’s 
Rass history, representing, as it does, the biggest revision in 
a quarter of a century of what has long been acknowledged as 
the world’s most authoritative reference work. Approximately. 
8% million word changes are involved in revisions affecting over 
4,000. articles. Regular Products — Britannica Publications. 
In Attendance: Ernest Lieblich, Sales Mgr.; Joseph B. Irwin, 
Sales Mgr. 


Endevco 
Fiesdone’? Men ee eS A 516-4 


Exhibiting: New Products — A new series of self-generating 
accelerometers designed for making dynamic measurements. They 
feature extremely small size and weight, flat frequency response 
to- 10,000 cps, high self-generated sensitivity, and accurate meas- 
urements of accelerations up to 50,000 g. The accelerometers 
have rise time in the order of 10 micro-seconds for measuring 
shock phenomena; A new series of Endevco Dynamic Force Gages 
(load cells) designed for measuring dynamic forces from 1/100 to 
5,000 pounds. Completely self-generating these load cells pro- 
vide output voltage proportional to driving forces at frequencies 
up to 10,000 cps; New Endevco high temperature accelerometers 
and pressure pickups designed for operation up to temperatures 
as high as 2500 F with other characteristics the same as standard 
Endevco self-generating accelerometers and pressure pickups; 
New Endevco Model. 2614 Laboratory Amplifier for use with En- 
deveo pickups. Provides accurate gain of 1, 3 and 10 and in- 
cludes 3 decade input shunt capacitor to standardize any piezo- 
electric pickup to any sensitivity desired. Regular Products — 
Force Gage Model 2101; Force Driver Model 2102; Accelerome- 
ters Model 2200; Pressure Pickups Model 2500; Telemetering 
Amplifier Model 2607; Cathode Follower Model 2608; Galva- 
nometer Amplifier Model 2609; Power Supply Model 2611; Lab- 
oratory Amplifier Model 2614. 

In Attendance: Wilson Bradley, Jr., Asst. Gen. Mgr.; H. D. 
Wright, Pres. 


Erb & Gray Co. 
Os Ms ok eee suc chawes B 455 


The Esterline-Angus Co., Inc 
SEES 1 eg” Sa A 189 
Exhibiting: New Products — Recording AC-DC Ammeter-Volt- 

meter of the rectifier type, operable from special split-core cur- 

rent transformer with primary ratings of 25/50/100/200 amperes. 

All scales strictly uniform. Current ratings from 0-7.5 milliam- 

peres up. 0-5 ampere range permits operation from standard 

current transformers. Voltage ranges between 0-50 and 0-800 

volts. AC ranges suitable for 25-800 cycles. Regular Products— 

Model AW recording wattmeters, voltmeters, milliammeters, op- 

eration recorders and contact-making instruments. 

In Attendance: James Gall, — Mgr.; Milton Brenner, Field 

Engr.; Wait Fiedler, Field Engr.; D. J. Angus, Pres. 


Fairbanks, Morse & Co. 
Chicago, Ill. 


Farnsworth Electronics Co. 
EE Ss ly 9 06 06.064 o's b bam 0 0k 9 0s A 234 
Tah ek New Products — Het Box Detector; Memory 
ustrial Television, Model 630A; Special Purpose 
Tube: Electronic Thermometer. Regular Products — Industrial 
Television Equipment, Model 600A and Model 630A; Infrared 
Viewer; Co-Axial | Tester; Radar Range Calibrator. 
os oF R. Spalding; C. B. Smith; R. S. Benson; 
eeler 
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Farris Engineering Corp., Farris Flexible Valve Corp. a 
Palisades Park, N. J i 


Exhibiting: New Products — Farris Engineering 4 
display four in one Safety Relief Valves incorporating hae 
Seal construction as well as the internal Heat Ex for 
Viscose materials and/or to null out back pressure conditions, 


well as protect the guiding surfaces from the Viscose or oon 
rosive material which insure the valve to relieve at the fa 
pressure. Farris Flexible Valve Corp. will display the new § 
flanged connection Super Flex Valves. This is a 4 
metal encased valve. The rubber valve body inside is closed 
throttled in the same fashion as in our 7300 Series, however, in 


ae 


the event of a leak or rupture, the material being controlled egy. ; 


not escape. Regular Products - 


— Farris Engineeri 
Spring Loaded Safety & Relief Valves. Farris Flewilte ak 


Corp.: Rubber Pinch Valves, Hand or Air Operated as well a 

the XV Series Rubber lined for corrosion purposes. 

Farris Engineering Corp.: 

pressure conditions on boilers, vessels, pipelines, primarily for me 

finery and chemical plants, gas lines, or wherever the hazard gf 

over pressure conditions exist. 
In Attendance: 


Hanlon, Sales Megr., (Farris Flexible Valve Corp.) ; 
Pres.; C. G. Weber, Chief Engr. 


J. W. Fecker, Inc. 

Pittsburgh 24, Pomme... ... 1.05... 00000 ee A 235 

Exhibiting: Regular Products — Optical Instruments, Optica 
Elements. 

In Attendance: Joseph Kalla, Pres.; Ralph Wight, Chief 0p 
tician, 
Federal Telephone and Radio Co., Instrument Division 
A Division of ITGT 

Clifton, N. J : 
Exhibiting: New Products — Precision Schering Bridge for mes 
urement of dielectric losses in solids and liquids. well ; 
for inductance measurement, Precision Attenuators, 100 db 
steps of 1 db from de to 300 mc, New capacitance ‘ 
and variable. New Teraohmmeters fo rinsulation measurement, 


Tuned detector amplifier 45 cps - 400 ke sensitivity 100 mice ~ 
Inductance 


volts, gain 100,000. Regular Products — Type Laru — 

Meter, type Karu — Capacitance Meter, Type KZS limit bridge, 

type RGV precision resistance bridge, multiflex galvanometer, 
In yA 0 Richard C. Hess, Sales Engr. 


Ashland, SRE Sa Re NE yee A 230, a 


Exhibiting: New Products — Electronically operated Sail 
Indicating Controller, featuring three major control 
off, Proportional, and Adjustable Differential), at the flip of 
switch. Actuated by revolutionary thermistor unit; R 
able Series 540 bulb and capillary type Indicating 
Liquid filled, snap-action Thermoswitch Units — ( 
varieties including 10 basic head configurations and 


snap-switch types; Liquid filled, snap-action Thermoswitch i 6 


(remote) for heavy duty operation; Aircraft Gas Turbine 


couple Harnesses; Aircraft and Industrial miniaturized line’ . 


temperature controls. Regular Products — Standard Line 
precision Thermoswitch, thermostats. q 

In Attendance: Stuart Edgerly, Sales Mgr., Industrial Ding” 
Edgar V. Hawkins, Western Dist. Mer.; Frank E. rey les 
Engr.; H. E. Cooper, Sales Engr.; R. Hatfield, Office 


Fielden Instrument Div. 
R -Fulton Controls Co. 

Philadelphia 33, Pa 

Exhibiting: New Products — Fielden Capacitance Level 
an accurate measuring unit for use where the e 
be at a considerable distance from the tank being ga 
tronic Tektor Level Control, a new development of 
Tektor Capacitance Level Controller providing p 
portional output, 3 to 15 psi; Series 42 R.F. Capacitance 
an application of radio frequency capacitance meas : 
moisture detection in gran solids; Land Pyrometers for $ 
face, Glass and Suction Temperatures, a radical pyre SS 
proach assuring proven accuracy; Series 81 Current 
capacitance actuated controller having adjustable set 
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Pressure relief units to alleviate ovr 


W. J. Alberti, Sales; R. V. Biamonte, Aut we 
Pres.; Paul L. Oleson, Sales Mgr. (Farris Engr. Corp.); € ¥, ~ 


V. W. Farris, 
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‘ng from a micro current input with dependable repeatability ; 
aum Bulb, a precision (plus or minus 0.6 per cent) platinum 
detector available for extreme temperatures (minus 
to 750 C) with industrial head or in miniature sizes. Regu- 
lar Products — Scanners; Series 42 R.F. Capacitance Equipment; 
Series 95 Proximity Meter; Multipoint Recorder; Series 10 Tektor, 
of Tektor capacity level control; Series 15 Telstor con- 
tinuous level indicator; Series 80 D. C. Amplifier. 

In Attendance: Ralph V. Coles, Asst. Vice Pres. & Gen. Mgr.; 
R. M. Stotsenb=rg, Sales Mgr.; F. L. Maltby, Tech. Dir. ; ae 
O'Lone, Reg. Sale: Supr., L. A.; R. E. Edsall, Central Sales & 
Engr. Supr.; L. E. Cuckier, Mgr. Eng. Dept. 


ih 


Filtors, | 

Port Washington, Ms iliac en 0 0th heh D 603 

Rahibiting: New Products — Subminiature hermetically sealed 
watching Relay, magnetically held, electrically reset. Only one 
jnch diameter in contact arrangements of 2PDT, 4PDT and 6PDT. 

eigh. only 3.3 ounces. Meets MIL-R-5757B. Continuous duty 
either coil. Regular Products — Subminiature Relay Type M26F6; 
Subminiature Relay Type 26SF12; Subminiature Relay Type 
%SE18. Services: Filtors, Inc. is a major manufacturer of sub- 
miniature relays. The company’s entire efforts are devoted to the 
development and manufacture of relays of the highest quality. 

In Attendance: Edward P. Olson, Sales Mgr.; Lloyd E. West, 
—* Rep. in Calif.; Ralph Johnson, Engineering Rep. in 


Fischer & Porter Co. 
ord EE BEG, hs dio. 0 Side we 35 A 177-180, A 217-220 
Exhibiting: New Products — Electronic flow integrator system ; 
electronic telemetering and supervisory system; type P voltage 
digital converter; new type automatic typewriter; 
ieignd Flowrtor meter; an ultrasonic flowmeter and a new 
type tial pressure transmitter. Regular Products — Mul- 
readout system; automatic data logger; the F&P 
Digital Converter; The Press-I-Celi high accuracy 
pressure measuring instrument; standard flowmeters; armored 
flowmeters with pneumatic transmitters; recording-controlling- 
i instruments; the Fischer & Porter Chlorinator; a 
jc panel including indicating, recording, controlling, and 
integrating graphic instruments; a pressure transmitter; tempera- 
ture recording-controlling instruments and instrument components ; 
pressure sensing instrument components, pneumatic control instru- 

components. 

In Attendance: Kermit Fischer, Pres.; R. K. Stern, V. P. Data 
Reduction & Automation Div.; S. Blechman, V. P. Sales; J. Boon- 
shaft, V. P. Engineering; N. Brewer, V. P. Research & Develop- 
ment; P. Sellers, Northeast Div. Mgr.; G. Gard, Municipal Div. 
Mgr.; R. Rice, Chlorinator Div. Mg:.; R. Shaxcctt, Flow Meter 
Div. Mgr.; R. Johnson, Midwest Div. Mgr.; J. Xoback, Proj. Engr.; 
W. Kamsler, Automation Engr.; W. Rohe=ts, Automation Engr.; 
P. Senausky, Automation Engr.; J. Moore, Field Engr.; W. Buz- 


- ard, Appl. Engr.; F. Houpt, Appl. Engr.; A. Landesman, Appl. 


ter, Dist. Mgr.; P. Jarratt, Field Engr.: C. 
Smedsrad, Field Engr.; J. Bush, Field Engr; G. Dorflinger, Dist. 
Mgr.; W. Durkin, Dist. Mgr.; K. Fields, Field Mgr.; J. Graves, 
Dist. Mgr.; J. Oliver, Service Mgr.; W. Lauder, Exhibit Mgr.; T. 
Patterson, Advert. Mgr.; W. Conway, Glass Products Div. Mgr. 


a es pe ce atte a ee wake 0 4 & B 337-340 

Exhibiting: New Products — Complete new line reverse and 
MV topworks. Floatless liquid level controller. 

Way three position diaphragm operated valves for auto- 
tank battery controls. Diaphragm balanced oil valves, 
Pyne and lever operated. Tank battery switching 
switch. Regular Products — 2500-259 Level-Trol. 


_— Pilots. Pressure regulators, inner valves, strainers, 
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. Sealon, Sales Engr.; Lyle E. Eige, Asst. 


F 


tis .o's 0 Fe & doe hoe gv b'deid 0.0 loin he's A 216 


New Products — High pressure compensators for 
om steam lines from 3 quarters to 3 inches diameter and pres- 


, 


sures up to 150 psi, completely new idea resulting in easier han- 
dling and simplified construction. Flexonics Corp. now offers 
Flexon Bellows in series 430 stainless steel and Hastelloy. Regu- 
lar Products — Flexon Flexible Metal Hose, Flexon Expansion 
Joints, Flexon Bellows, Flexon Aircraft Components. Services— 
Flexonics Corp. offers complete engineering services in relation 
to the use of their products. 

In Attendance: T. K. Wells, Vice Pres., Sales; E. W. Driedger, 
Sales Mgr., Hose Div.; H. W. Griesbach, Sales Mgr., Bellow Div.; 
E. L. Hiter, Sales Mgr., Expansion Joint Div.; H. J. Gibson, Sales 
Engr.; E. J. Halter, Sales Engr., E. C. Leedom & E. J. Schneider- 
han, Sales Engrs. 


The Fluor Corp., Ltd. 
aes Ginn 20, GO, ~ . ind . ad eR BS as A 168 


Exhibiting: New Products — Pulsation Dampeners and Damp- 
ening Systems. Fluor Pulsation Dampeners and Dampening Sys- 
tems remove objectionable gas pulsations and attendant vibration 
in reciprocating compressor piping systems. Unit Dampeners are 
designed for installation on the compressor suction and discharge 
in existing piping systems. Prefabrication Pulsation Dampening 
Piping Systems, which incorporate the Fluor pulsation dampener 
principle as an integral part of overall compressor pip'ng design 
through choice of line size and arrangement, are designed and 
installed during new plant construction. Regular Products — 
Mechanical Draft Cooling Towers; Pulsation Dampeners; Mufflers; 
Gas Cleaners. Services — Complete engineering, project 
management, and construction services for the Chemical, Petro- 
leum, Natural Gas, and Power industries. These services are 
available through district sales offices in Los Angeles, San 
Francisco, Houston, Tulsa, Chicago, Philadelphia and New York 
City; through The Fluor Corp. of Canada Ltd., in Toronto and 
Calgary. In addition to engineering and construction services, 
Fluor is a major manufacturer of large industrial water cooling 
towers, air-cooled heat exchangers, gas pulsations dampeners, heavy- 
duty industria] mufflers, pressure vessels, and prefabricated piping. 

In Attendance: Robert Coel, Instru. Engr.; Nick Stechko, 
Instru. Engr.; Charles Newman, Prod. Sales Engr.; Robert Buxton, 
Prod. Sales Engr.; Jack McKay, Adv. & Sales Prom. Mer.; E. B. 
Dewey, Sales Prom. Suprv. 


Foster Engineering Co. 
We te Be voc tcc ia es Cait eae ce B 431 


Exhibiting: New Products — Foster Control Valve with Fos- 
ter Isoforce Actuator. Equal force at any position of the actuator. 
The valve is designed to accommodate a built-in valve positioner 
when indicated, or the Foster-Penn integrally mounted controller 
which incorporates full throttling control with valve positioning. 
Regular Products — Full line of automatic valves; High capacity 
Safety Valves; Flow Tube. 

In Attendance: George Bauer, Sales Mgr.; Vincent Gentile, 
Consulting Engr.; Chester S. Beard, Res. & Dev. Engr.; (Per- 
sonnel from Forslund Engineering Company, San Leandro, Cali- 
fornia; Process Engineers, San Mateo, California; W. R. Ladewig 
Company, Los Angeles, Calif.) Foster Engineering Co. manu- 
facturer’s representatives. 


The Foxboro Company 
Faubeoss, Winesseieenetie.... .......:< 6's ueb.os Oban oe Wires B 305 


Exhibiting: New Products — Type C. Vernier Valvactor Po- 
sitioner, new, more compact, supersensitive motion balance valve 
positioner. Applies full supply pressure for high speed cor- 
rective action. Reversible. Optional, Three-Gauge Bypass Mani- 
fold. Model 14A Pneumatic Flyball Integrator, integrates flow 
continuously from 3-15 psi transmitter signal. Centrifugal, force 
balance principle. Inherently accurate; no cams. Pane] mounted 
integral counter. Magnetic Flow Meter, measures liquid flow 
rate. No obstruction in piping. Creates no pressure drop. 
Linear flow scale. Type 13A d/p Cell Transmitter, new, advanced 
design for flow, level and differential pressure measurements. 
Range continuously adjustable from 0-50” to 0-250". Excep- 
tional freedem from ambient temperature and pressure overrange 
effects. 12A Temperature Transmitter, force-balance instrument 
features high accuracy and ambient temperature compensation. 
Transmits 3-15 psi signal. Range selections from —100°F to 
—1000°F. Model 54 Consotrol Recorder “Pull out” 4” strip chart 
control station, enclosed in air purged metal housing mounted to 
panel. Air connections are self-sealing. EMF/Pneumatic Trans- 
mitter, millivolt measurement converted into 3-15 psi signal for 
use with any standard receiver (Consotrol Recorder). Unit 
mounts behind panel; has no standard cell or moving parts. 
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_ Mgr., Dallas; R. E. Rogers, Reg. 





Regular Products — Foxboro Teletax Telemetering System; Pres- 
sure Measuring Elements; Temperature Measuring Elements for 
Filled Systems; Foxboro Control Valves; Consotrol Graphic 
Panel Instruments; Orifice Plates; Flow Meters; Instrument 
Panel Piping and Wiring; Resistance and EMF Dynalog (elec- 
tronic) Recorders; Multi-Record Dynalog (electronic) Recorder 
with Selective Electric Alarms; Electrical Measuring Elements: 
Dewcel Humidity Element, Dynatherm Resistance Bulb, Thermo- 
couple, pH electrodes, conductivity and capacity (dielectric con- 
stant) cells. 

In Attendance: H. O. Ehrisman, Gen. Sales Mgr.; R. Hos- 
mer, Sales Mgr. Elec. Prod. Div.; R. Milham, Sales Mgr. Mech. 
Prod. Div.; Vv. V. Tivy, Chief Appl. Engr.; J. J. Burnett, Field 
Sales Mgr.; L. W. Parten, Reg. Mgr., Houston; E. L. Stark, Reg. 

~ San Francisco; E. W. Pitt, 


Branch Mgr., L. A 


R. P. Gallien & Son 

Los Angeles 13, California 

Exhibiting: New Products — Derbyshire Model 750 Turret 
lathe—6” swin ” bed % in. headstock cap. Chatillon Micro 
Counters and Micro Decimal Weighers. Counters will handle 
parts weighing as little as 1/500 to 5/1000 of oz ea.; Vibrograph 
electronic Recorder for checking watches, clocks, stop-watches to 
1/100 sec. on printed tape correct to 1 sec. in 24 hrs.; Levin 
Micro-drilling Attachment — for all watchmaker’s lathes; Ultra- 
miniature soldering irons. Oryz, Ungar & Hexicon brands; Ordco 
Diamond instruments. Operate at speeds from 3,000 to 60,000 
R.P.M.; Miniature Bristol screws. Regular Products — Dumont 
Tweezers; Utica pliers; Krauter pliers; Lindstrom pliers; Vigor 
ao Seitz Inst., Jewels; Grobet Drills; Levin lathes; Beley 

thes B & L Magnifiers; American Optical Microscopes; Cen- 
tral Micrometers; Ultra Chex Gage blacks; Pritikin Portable 
steam generators; Magni-focuser binoculars; Collins Microflat; 
Diamond Abrasive Compounds. Services —-Sales of tools, equip- 
ment and supplies. Also we manufacture precision miniature and 
sub-miniature parts to order . 

In Attendance: R. P. Gallien, Partner; Mrs. M. Edwards; 
James R. Gallien, Partner; Julie Strassberg, Salesman, Mrs. Mar- 
guerite Gallien, Salesman. 


General Controls Co. 

EE OO OS PP PPP B 482 

Exhibiting: New Products — Electric Proportioning “Hydra- 
motor” Valve. Electric and Pneumatic Indicating and Recording 
Controllers. New line of 3-way and 4-way solenoid valves for 
air, oil, water, gases. “Airmotor” Pneumatic Diaphragm Valves, 
Program Timer, Switches and Sequential Timers. Regular Prod- 
ucts — V-301 Pressure Regulator. B-55G Proportioning Control 
Gas Valve.. V-110 Electromagnetic Manual Reset Valve. Com- 
plete line of solenoid valves and motor-operated valves. Auto- 
matic controls for pressure, temperature, level and flow media. 
Services — Manufacturer, 5 plants, 40 branch offices, 6 regional 
warehouses, sales and service. 

In Attendance: Sumner Ladd, Mgr., Industrial Controls Div.; 
Edward Styron, Sales Rep.; Robert Johnson, L. A. Branch Mgr. 


General Electric, Instrument Department 
EOS re es eer B 365, 366, 367 
Exhibiting: New Products — PM-20 Oscillograph, for dy- 

namic measurement, recording up to 71 different phenomena si- 

multaneously. Small Particle Detector, measures quantity of 
microscopic particles on which water will condense range, 2 X 10° 
tol X 10°. Multi-point Precision Indicator — for process scan- 
ning. Dewpeint Indicator — portable device for measuring 
moisture content in gases. Regular Products — Recording — 

Controllers; Winding Insulation Tester; 500 Volt Hi-pot Tester; 

Corona Detector; Speed Measuring Equipment; Vibration Meas- 

uring Equipment; Thickness Gages; Control Initiating Switch- 

board Inst.; Type H-l Leak Detector; HP Pyrometers; Timing 

Devices; Hand Pyrometers; Thermocouple Wire. 

In Attendance: Nelson Gildersleeve, Mgr., Process Instru. 

Sales; Dick Dixon, Supr., Elec. Utility Instru. Dept.; Don Foulkes, 

Instru. Specialist. 


General Instruments 
SY £5. i <'0 cltideiatts walk attdla'd Biviade bs %s D 703 
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General Precision Equipment Corp. 
oo ge 2 ee Aer ee B 393 
Exhibiting: New Products — Refer to listings under fo 

subsidiaries: Askania Regulator Co.; General Precision Labor. 

tory — Kearfoot Company, Inc.; Librascope, Inc.; Link Avie 
tion, Inc. 

In Attendance: Hermann G. Place, Pres. & Chrm. of Board; 
Ralph N. Harder, Vice Pres.; Fred D. Herbert, Jr., Vice Pres.; 
Wladimir A. Reichel, Vice Pres.; Robert T. Rinear, Vice Pres, 


General Precision Laboratory Inc. 

NENG Us WG sc deeicocedcseced otal B 392, 393 

Exhibiting: New Products — Industrial Camera and 
line of accessories and monitors. Regular Products ~ 
Projection Television System; PD-150 Precision Television Sy 
tem; Broadcast, institutional, educational and industrial teley. 
sion equipment. 

In Attendance: R. L. Garman; Blair Foulds; N. M. Marshall; 
J. W. Belcher; A. F. Brundage; R. K. Hunsicker; E. H. Lom 
bardi; S. L. Thomas; A. V. Anderson, Jr.; T. C. LeVay; Dos 
Burcham. 


General Radio Co. 
rere TS Perera cesT C 515-6 


Exhibiting: New Products — Type 1750-A Sweep Drive, A 
motor drive that can be attached to the control knob, dial, o 
shaft of any oscillator to turn it back and forth over a preset 
range. 1263, An Amplitude-Regulating Power Supply, A pow/, 
supply and feedback system that automatically adjusts oscil)/e 
plate voltage to hold oscillator output amplitude constant; 
tomatic Data Display, The Sweep Drive and Amplitude- 
ing Power Supply used with General Radio Unit i ators 
make possible the automatic display of amplitude-vs.-fre mency 
characteristics over sweep frequency ranges as great as 10:1; 
Unit Oscillators, Two new General Radio Unit Oscillators, th 
Type 1218-A, 900 to 2000 Mc, and the Type 1210-A, 20 c to W 
ke, extend the frequency coverage of this versatils fine com 
tinuously from 20 cycles to 2000 Mc, a total range of 100,000,000:1. 
Regular Products — Type 1570-A Automatic Line Voltage Rege 
lator; Type M-2 Variac* Autotransformer for 350-to 1200 cycke 
service; Type M-5 Variace, Autotransformer for 350-to 1200 eycke 
service; Type M-l10 Variac* Autotransformer for 350-to 120 
cycle service. Type 1551, A Sound-Level Meter; Type 1555, A 
Sound Survey Meter; Type 1550, An Octave Band Pete ; Type 
1552, A Sound-Level Calibrator; Type 760, A Sound 
Type 761, A Vibration Meter; Type 1211, A Unit Oscillator 05 
to 50 Mc. Type 1215, A Unit Oscillator 50 to 250 Me; 
1209, A Unit Oscillator 250 to 920 Mc; Type 1208, A Unit Oscil 
lator 65 to 500 Mc; Type 1216, A Unit I-F Amplifier; Type 2217 
A Unit Pulser. 

In Attendance: Frederick Ireland, Engr.; James Hussey, Eng. 
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Genisco, Inc. 
a, Ge WO, WME, 5). wks oc ee + orb cae B 457, 458 
Exhibiting: New Products — Analog Digital Converter, Mode 
C124, an improved version of the wide’ used Genisco Converter, 
Model A124. Excellent life, high de of reliability, and Cot 
accelerometer, Model 








er speeds than previously realized: 
an oil damped, low-range instrument (+1G to +3G’s). d 
tionally good performance characteristics in a severe vibrational 
environment; Accelerometer, Model GMH, a small rugged insite = 
ment with +2G to +30G ranges, and continuous-duty fh 
rating of 40 volts. Exceptionally good performance cha 
in a severe vibrational environment; Accelerometer, M Glo, 
a dual potentiometer output instrument designed specifically fa) 
operation in aircraft under extreme environmental conditions. [ie 
unit incorporates a caging mechanism to conserve life and 
crease reliability. Regular Products — Genisco G-A 
Model B78, Model C159, Model D184, Model E185; Genised” 
Rate-of-Turn Table, Model C181; Genisco Acceleromet Model 
GLH, Model GMO; Genisco Pressure Transducer, Mod GPT; 
Genisco Analog Digital Converter, Model Al24. Services — Offers 
the service to design and development instruments and ! 
ment to the specific requirements of the customer. m 
In Attendance: William A. Barton, Contracts Mgr.; Ralph 
Brown, Vice Pres. and Chief Engr.; William Tikanen, Chief 
strument Engr.; George Bulk, Engr.; Ernest’ ‘C. Burkhart, Paar” 
Arthur C. Hughes, Dir. Prod. Dev.; William Esser, Contyects = ah: 
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i vccovedidepuctens A 136, 137, 138 


Exhibiting: New Products — New digital data handling equip- 
ment; analog to digital conversion equipment; new hermetically- 
sealed pressure instrument; new high resolution, high accuracy 

instrument; Force balance pressure ratio computer and 
new line of airborne systems equipment for measurement of 
Mach, true air speed, etc. Regular Products — Airborne instru- 
ments, such as gyros, pressure transmitters; electromechanical 

potentiometers, industrial pressure transmitter; rotary 
igh speed telemetering commutators. 

in Attendance: John W. Bodnar, Sales Prom. Mgr.; Carl P. 

Mgr., Datex Div.; Scott Malcolm, Asst. Sales Prom. 


Goldak Co. 
in o's pds ne Cl> aes 9 eh 4-0 6.6 Ve A 241 
Exhibiting: New Products — Relay Amplifier, Mag. Amp. De- 
signed for guided missile and aircraft ap;lications. Used for 
Driving heavy duty relays; Stepping Switche and other actuation 
devices; Airborne Scintillation Counter. [Designed for Airborne 
and Mobile Prospecting for Uranium, also Geiger and Field Type 
Scintillation Counters. Regular Products — Electronic Water- 


Gulton Industries, Inc. 

Thermistor Corp. of America 
ie A re er mire: ce Sr! A 210 
Exhibiting: New Products —- New wafer type thermistor has 

advantages including higher power handling. Regular Products 

— Temperature sensitive resistors (thermistors) of all types. De- 

sign service to solve temperature compensation problems. 

ps = Attendance: Personnel of Perlmuth-Coleman Asso., L. A., 
alif. 


Gulton Industries, Inc. 
Vibro-Ceramics Corp. 

Motuchens 0. Ai. 4.0.0 'ds een. ected A 210 

Exhibiting: New Products — Ultrasonic drills and soldering 
irons. A new series of ultrasonic generators. Regular Products 
— Ultrasonic attenuation analyzers for non-destructive testing of 
materials. Ultrasonic generators for industrial cleaning and 
processing. 

In Attendance: Personnel of Perlmuth-Coleman Assoc., L. A., 
Calif. 


W. & L. E. Gurley 
Pettitte. Was o> « tas 0.06% $0 Sie ui eee eee B 424, 425 


Leak Detector. Exhibiting: New Products — Analog-Digital Converter using 
5-6 In Attendance: Al Landsperger, Sales Mgr.; Lew Brendon, Gurley Binary Code Disc; Linear Binary Code Strip. Regular 
A Factory Sales Dept.; Harb Eggleston, Jr., Mgr. (Intermittent) Products — OP-57FRH Hell Gate Precise Transit; Wind Speed 
ot and Direction Instruments and Indicators; Linear and Circular 
eset Ateesate C Precision Optical Reading Systems; Paper Testing Equipment; 
my Goodyear Aircraft Corp. Binary Code Discs. Services — Precision Patterns on Glass; 
Vie SES Oe ee eee Ee? Ce ee eee B 483 Precision Scales. 
Ay Exhibiting: Regular Products — L-3 Linear Analog Computer; In Attendance: A. L. Mitchell, Engr., Industrial Div.; M. Scott 
slat. N-3 Linear Analog Computer; R-5 Recorder. Dickson, Engr., Industrial Div. 
Be eecs crete Pkt er ot 
my ep.; J. A. Rudolp a Appl. Engr.; tar a App Gyromechanisms, Inc. 
i Engr.; C. A. Meneley, Proj. Engr. hes Angeles 29, GUM: 555 si iG peeees C 515-5 
Exhibiting: Regular Products — Model 45000, Directional 
500 a sad 
Claud $.-Gordon Co. Gyro; Model 36000, Miniature Precision Potentiometer; Model 
con- . . ¥ . 
Rw Dre aay 4 Sean Cc 508 35000, Dual Cosine Potentiometer, Type RG 203, Miniature 
= Exhibiting: New Products — Latest type wire braiding ma- Floated Rate Gyro. Services — Design and development work 
yee chine. Regular Products — Thermocouple and Extension wire in the field of high performance Gyroscopes and Gyroscopic Sys- 
> story, together with allied equipment. tems and Precision Potentiometers. ' 
200 In Attendance: E. A. Granahan, Adv. & Sales Prom. Mgr.; W. P In fae my 4 hs ebster, Pres.; C. E. Barkalow, Vice 
Aa t ne _—.  ??— ~~ ; V. Manka, Ung Bseue ; R. F. res. Peter gut, .Vice Free. 
ype ‘00 .; W. J. Parsons, Vice Pres., Pacific Scientific Co.; 
mn A. C. Wooley, Industrial Serv. Mgr., Pacific Scientific Co. elaine losenanaete - 
% Berkeley : US «0 <b 09 0. d's 4k ee eee B 4 
ype Exhibiting: New Products — Continuous Recording and In- 
scil- Gulton Industries, Inc. dicating Vise : 
ie g Viscometer — explosion proof model Thermotrol tem- 
20 Metuchen, Ne Joes eee eee es PAP 88 SAPP A? BY A 210 perature controller and Resistotrol temperature controller; Flow 
Exhibiting: New Products — Differential transformer accel- Colorimeters; Thermometer Calibration Baths; Prewmzatic Sine 
Mg erometer, self-recording accelerometer, 40,000 g accelerometer, Wave Generator; Area Flow Meter, in addition to items of Slaco 
i variable reluctance pressure transducer. Regular Products — Ac- Division. Regular Products — Alkylation Acid Analyzer, model 
4 ler » Pressure transducers, piezoelectric transducers, sub- 1024; Vapor pressure recorder, model 1025; radiological gas 
8 miniature amplifiers, connectors, low noise cables for missile, air- analyzers, models 1040 and 1041; Hydrogen Analyzer by heat 
dd craft and industrial control. ‘ particle absorption, model 1027; thermometer calibration baths, 
=e In gl = + Perlmuth, Rep.; Ezra Mintz, Sales ne colorimeters, press’ age oo ye rg 1007 ; 
ie 3 oore, Sales Engr. ielectric constant recorder, model 1034, ervices — For mis- 
7H, cellaneous analyses of continuous processes and also for lab- 
ma ; oratory use. 
ae Culton Industries In Attendance; K. E. Hallikainen, Pres.; E. F. Schimbor, Sales; 
ma we Corporation N. S. Waner, Engr.; K. Buchholz, Shop Supt.; R. Branom, Sales 
tre etuchen, CR ae a ie oi A 210 Rep.; W. H. Sayler, Sales Rep. 
+ ate Exhibiting: gunealer Products — wpe reliability oY 
a components. ubminiature capacitors and resistors, close tol- . _. ae . 
ol, €rance temperature compensating capacitors; non-linear dielec- Homilton Watch Co. Allied Products Division 
or ite fer modulation amplification and memory devices. Packaged tonepubety Cease tes ea ce SOE ES oa ces B 325 
rhe R-C Circuits. . Exhibiting: Regular Products — Timing instruments; Small 
wilt, In Attendance: Personnel of Perlmuth-Coleman Associates, L. mechanisms; Alloy strips; Instrument screws; Taps & Dies; 
Calif. Special Instruments, Dials. Services — Manufacture of close 
tolerance components, assembly of complicated mechanisms, proc- 
a essing of special alloys from raw material to finish stock, chemi- 
T; Gulton Industries ra and en nopem electroplating and electro-forming, manu- 
ers Instruments Corp. acture of special equipment. 
ir are Te FE ee ee? FR Tey e A 210 In Attendance: F. A. Christoffel, Mgr. of Allied Prod. Div.; 








Mctuchen, 
Exhibiting: Regular Products — Microammeters and milli- 


izing revolutionary friction-free movements; high 


voltmeters 
_ Sensitivity and accuracy; high resistance to overload as well as 


shock and vibration. Light poi 
- pointer movements. 
In Attendance: Personnel of Perlmuth-Coleman Associates. 


T. C. Smith, Sales Engr. 
The Hammarlund Mfg. Co., Inc. 


ie Le ars as SLR A 243, 244 
Exhibiting: Regular Products — Remote Supervisory Control 
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EXHIBITORS 
— 





and Telemetering Equipm 

In Attendance: Fred ll Gen. Sales Mgr.; Chet Menkes, 
Sales Engr.; Dale Samuelson, Sales Engr.; R. B. Moon, Western 
Rep.; William Cunningham, Mid-West Sales Mgr.; W. C. King, 
Western Rep. 


Hammel-Dahi Co. 
Warwick, Providence 5, R. | B 421, 422, 423 
Prive town New Products — The very first showing outside 
lant laboratory of a completely new line of Diaphragm Con- 
po alves. These valves combine the best features of both globe 
and angle types, and represent a fresh approach in the design 
and manufacture of control valves. A new series of 
Spline Trim in Tungsten Carbide. In sizes from No. 1 to No. 25, 
this new trim supplements the original fifteen sizes of Solid Stel- 
lite Splines and greatly extends the low flow capacity of Hammel- 
Dahl Microflo Valves. First showing of the patented Hammel- 
Dahl Reversible Superstructure. This new topworks makes pos- 
sible the quick and easy reversal of valve action through an open- 
ing in the spring barrel. The valve body stays in the line and 
the superstructure remains in place. Regular Products — Dia- 
phragm Control Valves: Standard 3000 Series Globe Valves; 
Venturiflo Angle Valves; Microflo Valves; Ultravalves; Exclusive 
Valve Constructions: Dahl Seal; Bellows Seal; Continuously Con- 
nected Handsheel Superstructure ; Flash-Flo Plug: Spline Plug; 
Instruments, Model 110 Pressure Pilot; Model 130 Combination 
Reducing and Relief Valve. Services — Design and manufacture 
of control valves for both standard and special applications. Test- 
ing: High pressure air testing facility for valves from one inch 
to twelve inches; mass spectrometer; radiograph; flow test lab- 
oratory. 

In Attendance: E. T. Dahl, Pres.; David Golner, Sales Megr.; 
John R. Curran, Director of Engineering; Otto Kneisel, Asst. to 
the Chief Engr.; Robert Carter, Appl. Engr.; Thomas H. Ponton, 
Dist. Sales Mgr. 


Hankison Corp. 


iting: New Products — Refrigifilter — A combination 
dehydrator and filter unit for cleaning and drying compressed 
air and gases. Includes self-contained refrigeration unit to pro- 
vide chilled coolant for circulating through heat exchanger. Regu- 
lar Products — Condensifilters, Model M-100, Model M-30; De- 
hydrafilters, Model CM-1, Model CM-15-3, Model CM-25-6. Serv- 
ices — Complete Engineering and Consulting services for speci- 
fying compressed air and gas dehydrating, filtering, and distribu- 
tion systems. 
In Attendance: P.M. Hankison, Pres.; T. W. Hubner, Sales 
Mgr.; S. R. Brown, Sales Rep.; T. Collins, Sales Rep. 


Hathaway Instrument Co. 

ES OL, ook doles do cee ewes A 275 

Exhibiting: New Products — Type S25 Oscillograph. The S25 
Oscillograph is a newly designed instrument with a number of 
unique features including a completely automatic electric trans- 
mission giving chart speeds over the range of 1/16 in. per second 
to 160 inches per second which are selected by means of push 
buttons. Another very unique feature of the type S25 Oscillo- 
graph is that adjustment of galvanometer zero is made from the 
control panel of the oscillograph. Regular Products — RS-20 
Portable Strain Indicator, MRC-21 Strain Gage Control Unit, 
$14-E Oscillograph. Services — The Hathaway Instrument Co. 
maintains an expert engineering staff and production facilities for 
the development and manufacture of all types of custom elec- 
tronic and electro-mechanical instruments. 

In Attendance: Warren D. Tilton, Dir. of Sale and Engr.; Pat 
Mooney, Sales Engr. 


The A. W. Haydon Co. 

ee A 129, 130 

Exhibiting: Regular Products — 5300 series standard d-c mo- 
tors, 6300 series low current d-c motors, 5600 and 5800 series 
chronometrically Governed d-c motors, 100 series 400 Cycle a-c 
Motors, 3600 and 7900 series DCRT, 13600 and 12900 series 
ACRCT, 7500 series DCETI, 12500 series ACRCT 400 Cycle TDR, 
7500 series DCETI, 12500 series ACETI, 24200 series 400 cycle 
ETI, 7800 series special and custom designed timers. RCT, Re- 
peat Cycle Timer; TDR, Time Delay Relays; ETI, Elapse In- 
dicators. 
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In Attendance: A. W. 5" og Pres. ; 
Pres.; R. J. Harrant, Sales Mar.; 
Hoffman, Sales Engr. 


The Hays Corporation 
Michigan City, Indiana 


Exhibiting: Regular Products — Automatic Combustion Col 
trol; Gas Analyzers; Draft and Low Pressure Instruments; Ble. 
tronic Equipment; Combustion Test Sets; Liquid Flow Indicaton 
and Controllers; Electric and Pneumatic Transmitters. 

In Attendance: Karl Ziegler, Proj. Engr. in charge of Exhibit 
Phil Sprague Jr., Exec. Vice Pres.; J. R. Nilson Asst. Chief 
George Coffield, Service Engr.; B. O. Bushnell, Sales Rep.; 
Stillson, Jr., Sales Rep.; W. L. Cramer, Sales Rep.; Ralph Dodge, 
Sales Rep. 


Heath Co. 
Benton Harbor, Mich 


Exhibiting: New Products — Outstanding new kits 
for all areas of the industry. For the audio engineer or 
enthusiast, the Model FM-3 Tuner Kit, which matches the Wh. 
P2 Preamplifier in physical appearance, and the Model HD] — 
Harmonie Distortion Meter Kit. For the TV field, Model (Cj 
Cathode Ray Tube Checker Kit, and Model LP-1 Linearity Pa 
tern Generator Kit. Model DX-100 Phone-CW Transmitter Ki, 
for Hams, while for the hobbyist there is the Model A-7D or A-7E — 
Amplifier for home music systems. Regular Products — Mode ~ 
VF-1 VFO Kit; Model 0-10 Oscilloscope Kit; Model OM-1 Ogejl. 
loscope Kit; Model OL-1 Oscilloscope Kit; Model TS4 Ales 
ment Generator Kit; Model MM-1 Multimeter Kit; Model CD- 
Grid Dip Meter Kit; Model V-7 Vacuum Tube Voltmeter Kit; 
Model SG-8 Signal Generator Kit; Model T-3 Visual-Aural Sig 
nal Tracer Kit; and many others. Services — Heath Co. pioneered — 
the field of “Build-It-Yourself” electronic kits immediately after | 
World War II, and is the undisputed leader for the ex.tire industry. 
Heathkits realistically combine high quality and economy, and ip 
so doing make professional type equipment available to all. The | 
appeal of Heath kits is universal, and these fine instruments ae 
used at al llevels of electronic work. 


In Attendance: Clifford M. Edwards, Adv. Mgr. 


Karl Heitz, Inc. 


A err A286 
New Products — Projectina; Kern Swiss Super 


Exhibiting: 
Stroboscope; Kern Swiss Prism Binocular Microscope; 
Camera; Kern Swiss Focalpin Prism Binoculars; Bleeker Al 


Purpose Microscope S; Bleeker Research Microscope R; Bleeker 
Bleeker Pocket Refrac ; 


Universal (Abbe—) " Refractometer; 
tometer; Bleeker Pocket Spectroscope. Regular Produc 
pocket microscope, Bleeker microscope K, Kern Swiss 
flats, Lindia slide binders, Filmosto slide binders/viewers, 
koff color temperature meter, Kern Swiss apo-repro lenses, Ken 
Swiss Alpin prism binoculars, Kern Swiss telescopes 

In Attendance: Karl Heitz, Pres.; Arthur V. Holt, Sales Ren 


Helipot Corp. 

South Pasadena, Calif. 

Exhibiting: Regular Products — Multi-turn and Singletum 
Helipot Precision Potentiometers, lincer and non-linear versions 
Duodial turns-counting dials; Helidel delay eg 

In Attendance: D. C. Duncan, Gen. Mgr.; D. C. M 
Sales Mgr.; Carl Neisser, Regional Sales Mgr.; Otto Bixler, T 
Dir.; Wm. Deniston, Res. Dir.; Carl Chafin, Sales Engr.; 
Meadows, Product Sales Mgr. 


Helicoid Gage Division 


American Chain & Cable Company, Inc. id 


Bridgeport 2, Conn 
Exhibiting: New Products — A full range of gages m a4 
444”, 6” and 8%” sizes will he « on display showing the 


flush, back flanged and Phenol turret cases. These will be € i at 


with bronze, alloy steel, No. 316 stainless steel, and Ke 
pressure systems and featuring the Helicoid movement. 


ranges from 0-12 psi to 0-20,000 psi will be exhibited im ¥ z 


types of case finishes, including the CFI-20 Navy species 
In Attendance: John Morrison, Prod. Mgr. of Pacific Se 
o.:; Norm London of Pacific Scientific Co. 
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Herrmann Associates 
sey See eee B 478 
ibiti New Products — Non Burn-out Bayard Alpert 


Tonizatio ion Gauge, Improved Air-Cooled Diffusion Pump; 
slg Solenoid Valve; meee Diffusion Pump Fluid. Regu- 
lar Products — High Vacuum Equipment, Alphatron Gauges, 
Gas Ballast Mechanical Pumps, Model MS-8; Mass-Spectrometer 
Leak Detector, Vacuum Valves and Fittings. 

In Attendance: George Fuson; Carl W. Herrmann. 


Hickok Electrical Instrument Co. 

Cnaieed NEEL. che ad acecesdc-0ssabs¥e Cc 520-1 

Exhibiting: New Products — Sine-Square Wave Generators; 
Noise Generators; Dynamic Mutual Conductance Tube Tester; 
All-Bank Microvolt Signal Generators; All-New Volt-Ohm-Milli- 
ammeters; Dawe Stroboflash Testers; Dawe Sound Level Meters ; 
Dawe Balancing Machines; Rack-Mount Laboratory Scopes with 
5” or 3” tubes. Regular Products — 250 Degree Angle Meters; 
Portable, Switchboard and Panel Meters; Sealed and Ruggedized 


In Attendance: H. D. Johnson, Vice Pres. Sales; R. D. Hickok, 
Pres.; Arthur A. Barricks, Calif. Sales Rep.; Wm. W. Cotie, Calif. 
Sales Rep.; Bert Clintsman, Calif. Sales Rep.; George Sutliff, 
Industrial Sales Engr.; Robert Kerzman, Sales Engr.; Mark Rick- 
man, Sales Engr.; Wm. Bolton, Sales Engr.; Howard Greenley, 


Adv. Mgr. 


Inc. 
Ti meceed, eames ee to: A 270, 271 
Exhibiting: New Products — New 430 series — Small, brass 
bellows type needle valves for high vacuum service. Redesigned 
for increased cycle life and leak-tightness. 270 Series 
in carbon steel — bar stock valves now available 
in brass, stainless and carbon steel. Regular Products — Needle 
velves, toggle valves, packless valves, Flo-gages, pressure regu- 
stainless steel cylinders. 
In Attendance: W. O. Teeters, Pres.; D. B. Salmon, Vice Pres.; 
E. B. Hitchcock, Sales Mer. 


Aircraft 
I sal eons wu kak op be 0 amie Woe Cc 528 

Hycon Co. 
A ea © 519-1 


Exhibiting: New Products — Hycon Model 610 Sweep Gen- 
erator, new unit is a video VHF sweep generator to be 
used for alignment purposes from 50 kc to 200 mg. The Hycon 
610 sweep generator will be the same size as the Hycon Model 
617 3inch Oscilloscope, 8%x11x10%. New Hycon model 616 
Color Bar/Dot Generator has the following features: Crystal 
controlled master oscillators, color sequences graphically por- 
trayed, can be synchronized to any NTSC TV system or can serve 
as source of sync in any NTSC system, number and size of dots 
and bars variable with standard broadcast transmission levels. 
Regular Products — Hycon Model 614 Vacuum; Tube Bolt Ohm- 
meter; Hycon Model 615 Digital VTVM, Hycon Model 616 Color 
Bar/Dot Generator; Hycon Model 617 3-inch Oscilloscope, and 
Hycon Model 622 5-inch Oscilloscope. Services — Through Hycon 
Aerial Surveys, Inc., Photogrammetric and Geophysical explora- 
tion work. Complete topographic map making. 
(Varian) and Scintillation exploration. 

In Attendance: John Thompson, Commercial Sales Mgr.; James 
Norman, Asst. Co. Sales Mgr.; Don Downie, Public Relations Dir. 


a Inc. 
ME a iy a A 298 


Magnetometer 


Ideal-Aerosmith, Inc. 
ge eee ee © $25 
New Products — Automatic Beam Balance Pres- 


sure Tester-Designed to take up where the barometer or manom- 
eter leaves off. Barometer, U-Tube Type, Model 10-64-30, Auto- 
matic indicating. Range 30 to 120 in. differential and absolute 
Pressures. Unit includes two micro-readers using photo electric 
tubes for _ og Pare two amplifiers. Regular Products—Model 
Y, odel Rate Table; Model 14-11-31, Roll-Pitch- 
fen Table; Model 10-13-30, Barometer, mercurial with magni- 

and universal compensator; Model 16-13-8, Pressure Test 




















Chamber; Model 17-23-3, Tachometer Tester; Model 13-11-21, 
Turn Table; Model 10-14-30, Barometer-Controller, automatic in- 
dicating. 30 in. range. Dual scale layout. igital sendout. 
With Universal compensator and case. Complete line Ideal sensi- 
tive needle valves for precise control of liquids and gases. Serv- 
ices — Our scope of service includes the manufacture and servic- 
ing of aircraft instruments; the design, development and pro- 
duction of a standard line of rate-of-motion test equipment, pres- 
sure test instruments, testing equipment and sensitive needle 
valves, as well as facilities for engineering and manufacture of 
custom products includes an extensive line of such items listed 
under standard products as well as manometers, acceleration limit 
devices and a wide range of test equipment. 

In Attendance: Dennis E. Frisbie, Exec. Vice Pres.; John J. 
Bodley, General Salws Mgr.; R. J. Patterson, Sales Engr.; S. S. 


Stevens, Sales Rep. 


IMinois Testing Laboratories, Inc. 
ea ies Peer ee eee A 199, 200 
Exhibiting: Regular Products — Pyrometers, Temperature 

Controllers, Velometers, Dew Point Meters. 

In Attendance: J. A. Obermaier, Pres.; N. R. Obermaier, Asst. 

Treas.; A. Frumkin, Sales Engr.; H. Posner, Sales Engr. 







































The Imperial Brass Mfg. Co. 

Chlenge 9, Gh. tiic ctu sc see B 417, 418 

Exhibiting: New Products — New plastic fittings for use with 
plastic and other tubing, new nylon tubing, new quick-opening 
indicating valve, new 1500 psi service disc valve, new Teflon dia- 
phragm shut-off valve, new plastic shut-off valve, new Hi-Duty 
Pressure Hose and Reusable Couplings for low, medium, medium 
high and high pressure. Regular Products — Brass and Alumi- 
num Hi-Duty Fittings, Poly-Flo  Fitti for Plastic Tubing, 
Flared Tube Fittings, Flex Fittings, 37° Flared Tube Fittings in 
Brass, Steel, Stainless Steel, Steel eto Fittings, Inverted Flared 
Tube Fittings, Brass Pipe Fitti Fluid Control Valves (Needle, 
Toggle, Diaphragm and Plug Types), Hi-Duty Shut-Off Valves, 
Blow-down Valve, Automatic Shut-Off Valves, Flexible Hose and 
Attachable Fittings, Tube Cutters, Flaring Tools, Double Flaring 
Tools, Tube Benders, Swedging Tools, Test Plugs for Instru- 
ment Tubing Lines, Refacing Tools. 

In Attendance: . Benson, Vice Pres., Distributor Sales; 
Gordon Duerr, Western Sales Mgr.; G. Franck, Director of Eng.; 
E. F. Todd, Sales Promotion Mgz.; J. A. Norris, Sales Rep. 


Industrial Engineering Corp. 
ete By Gs. cna os 0800's bd OR Os oe B 300 


Industrial Instrument Corp. 

Gees TUGN ob <5 = eo ge as eee B 481-2 

Exhibiting: New Products — Model 300 D/P Unit, Model 400 
MT Transmitter, Model 400-3 and Model 400-6 Differential Pres- 
sure Indicators. Regular Products — 1.1.C. Model 700 Differen- 
tial Pressure Unit, Model 802 Recorder, Model 800-6 Indicator, 
Model 700 MT Transmitter, I. I. C. non-freezing meter bearings, 
orifice plates, I. I. C. Sur-Way Unions. Services — Indicating, 
recording and pneumatic transmitting of differential pressures 
across orifice plates and other primary elements by means mercury- 
less bellows-type differential pressure units. 

In Attendance: W. M. Reese, Pres.; W. G. Hardy, Sales Mer.; 
Art Stillson, Wm. L. Cramer, B. O. Bushnell, Bushnell Controls 
& Equipment Co., L. A., Calif.; John Kirkland, Bushnell Con- 
trols & Equip. Co., San Francisco, Calif. 


’ 


Industrial Laboratories Publishing Co. 

SNS WG Sills « wcnk-0, s'> wis wand oc» tk ae ee ae A 194 

Exhibiting: New Products—Industrial Laboratories Magazine, 
designed and edited solely for key laboratory personnel in re- 
search and development throughout industry and government. 
Reaches some 22,400 engineers and scientists in 9,700 labora- 
tories throughout this country. 

In Attendance: Frank D. Thompson, Publisher; George A. 
Whittington, Editor; Dick Tope, Vice Pres. Sales; Gilbert Thayer, 
Vice Pres. and Midwest Mgr.; W. R. McIntyre, West Coast Rep. 








Industrial Timer Corp. 
Newark 4,N. J. ...... 


eS ..B 459, 460 
Exhibiting: Regular Products 


Synchronous Motor Driven 
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Timing Devices: Interval Timers, Time Delay Timers, Tandem 
Recycling Timers, Single Cycle & Recycling Multi-Cam Timer, 
Running Time Meters, & Signalling Timers. 

In Attendance: L. L. Neidenberg, Sales Mgr.; James Hunt, 
Engr.; R. A. Rossney, Sales Engr.; Owen J. Tamburr, Sales Engr.; 
Bernard Volin, Sales Engr.; F. G. Corbutt, Sales Engr.; E. V. 
Roberts, Sales Rep.; V. E. Benson, Sales Rep.; Edward Raymond, 
Sales Rep.; Charles Repp, Sales Rep. 


Industrol Corp. 

EE I ae er ee Ee C 509, 510-1 

Exhibiting: New Products — Model 5 EIA-6, Midget De- 
humidifier to dry small flows of gas to sub-zero dewpoints, com- 
pletely automatic operation. This model will dry 5 scfm of gas 
at 100 psig and 70F. Model 150 EIA-6 atmospheric regeneration 
type dryer equipped with indicating lights, interlocking control 
to guard against failure of automatic control, repressurizing of 
chambers to prevent surging. Regular Products — Centrisorb 
No. 1, filter for removal of entrainment and oil vapors. Absorb- 
er No. 4A, Filter for removal of oil vapors. Services — Industrol 
Engineering offers its service in the construction of pilot process 
plants such as crude assay stills, etc. 

In Attendance: George R. Feeley, Pres.; James V. Mannion, 
Vice Pres.; Edward M. Feeley, Sales Mgr.; Maynard S. Northup, 
Jr., Mgr. Customer Service Dept. 


Institute of Radio Engineers 

New York 7, New York 

Exhibiting: New Products — IRE Membership. Regular 
Products — Los Angeles Section Bulletin. 

In Attendance: J. K. Gossland, L.R.E., L. L. Section Member- 
ship Chrm. Lew D. Stearns, LR.E. Assoc. Memb.; Gerald Gold- 
— LR.E. Assoc. Memb.; Spencer Varian, LR.E. Senior 

emb. 


Instrof Inc. (Subsidiary of T. J. Cope, Inc.) 
OP Oe LEE B 409, 410 
Exhibiting: New Products — Trough for supporting Instru- 

ment Tubing System; Tube Race; Trough and Race Supports; 

Bulkhead Bar for forming junctions for tubing. Regular Prod- 

ucts — Instrument tubing supporting trough system. Services — 

Engineering and designing of supporting system for instrument 

tubing. 

In Attendance: A. M. Ziegler, Vice-Pres. & Gen. Mgr., T. J. 

Cope, Inc., J. G. Thomas, Vice Pres. and Sales, Instrof Inc. 


Instron Engineering Corp. 

Ne a oul pi woes deca bees é A 125, 126 

Exhibiting: New Products — Instron Table Model, versatile 
universal testing instrument adaptable for quality and produc- 
tion control as well as for research requirements in plastics, rub- 
ber, textile, wire, metals, paper and in other industries. Compact, 
Sensitive, records with electronic accuracy stress-strain curves 
under tension or compression. Full scale load ranges: 2 grams 
to 200 pounds. Accessory equipment is available to meet in- 
dividual testing requirements. Regular Products — Instron Uni- 
versal Testing Instrument Model TT-C; Instron Integrator; In- 
stron X-Y Recorder Chart Drive. 

In Attendance: Harold Hindman, Pres.; George Burr, Vice 
Pres.; Henry Cook, Sales Mgr. 


Instruments Publishing Co., Inc. 

it le, yg 055 oie 0 aielb-a 08's, 600i B 301 

Exhibiting: New Products — Will display new book, The Au- 
tomatic Factory, A Critical Examination, By Stephen A. June, 
John D. Bardis, Lee H. Lurio, Leonard S. Polaner, Oystein Sage- 
dahl, Herbert A. Sklenar and Bernard K. Yenkin. Regular Prod- 
ucts — Publications: Instruments & Automation; Instrument & 
Apparatus News; Instrument Manufacturing; Buying Directories 
— The 1956 Instruments & Automation Catalog and Index and 
The Instrument Manufacturing Guide. Books — The Handbook 
of Measurement and Control, Second Edition; Process Control 
by A. J. Young; Nuclear Reactors for Industry and Universities 
edited by Ernest H. Wakefield; Electronic Circuitry for Instru- 
ments & Equipment by M. H. Aronson; others. 

In Attendance: Richard Rimbach, Publisher; Richard J. Rim- 
bach, Jr., Sales Mgr.; M. D. Pugh, Western Mgr.; Hunter Vinton, 
Western Rep.; Milton H. Aronson, Editor; M. F. Behar, Editor 
Emeritus; Mrs. Richard Rimbach; Miss Martha Rimbach; Miss 
Gretchen Rimbach. 
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Instrument Society of America 
Pittsburgh 33, Pa 


Exhibiting: ISA Publications — ISA Journal; P 
Recommended Practices; Industrial Instrument Training 


Outline; Principles of Automatic Control; Copies of 1955 Pre 


prints. 

In Attendance: National Officers, Warren H. Brand, Pres: 
Delmas C. Little, First Vice Pres.; W. H. Fortney, Vice Pres.; 
E. C. Baran, Vice Pres.; A. A. Anderson, Vice Pres.; R. T 


Secy.; J. T. Vollbrecht, Treas. National Office Staff, Wm. La 


Kushnick, Executive Dir.; C. W. Covey, Publ. Mer. Elsey H. 
Johnson, Asst. to Exec. Dir.; Ruth Helbling, Cashier & Bkkpr, 


J-B-T Instruments, Inc. 

New Haven, Conn 

Exhibiting: New Products — 56 Types of Toggle Switches de 
signed for JAN or MIL specifications; Ganged Lever Action 
Switches. Regular Products — Vibrating Reed Frequency Me 
ters, including 144”, 2%” and 344” sealed.‘types; rotary selector 
switches, molded and laminated types; lever action switches; 
elapsed time meters, including 400 cycles, sealed type; 
ture measuring instruments; reasonably priced 2” a-c a de 
electrical panel meters made by subsidiary; Shurite Meters. 

In Attendance: Louis J. Umile, Chief Engineer; Roland ¥ 
Bixler, Pres.; Howard M. Saul, Rep. 


Jensen Instrument Co. 
ON 8 i A291 
Exhibiting: New Products — Ellison Dial Pointer Type Dis 
fram actuated Draft Gage is of soundly engineered construction, 
with a high power, free floating diagram on three knife edge 


bearings. Mechanism is sensitive, responsive, and extremely a> | 


curate; Ellison Minified Straight Line Draft Gage with nom 
parallax pointers, diafram actuated, individual units for easy re 
placements, for measuring draft-pressure-differential pressure. In 
ternally illuminated, light bulb removed from top of case; 

Minified Straight Line Receiver Type Gage, non parallax pointes 


— internally illuminated. Gage scale reads directly in terms of — 


the variable, being measured by pneumatic transmitter. Regula 


Products — Mansfield & Green Type 10-10525 Twin Seal Pressure — 
Test Unit, Diaphragm seals, types B-AA-AC-AL; Norcross Cor © 


poration Recording-Controlling Viscometer Model M4RC2; Eli- 
son Draft Gage No. 545 U-Gage, 560 Vertical Gage, No. 5140 
Inclined Gage, No. 445F Inclined Vertical Gage, No. 42B Portable 


Gage, with pitot tubes, Bulletin 122 and 124 dial and straightline ~ 


gages. 

In Attendance: T. H. Cahill, Secy.; P. L. Mild, Vice Pres; 
Otto Peuser, Salesman; Harley Stewart, Salesman; Al Driscal, 
Salesman; Jack Lucas, Salesman. 


Jerguson Gage & Valve Co. 
Somerville 45, Mass 


Exhibiting: New Products — New design flow indicator @ ~ 


show the presence of minute flows. New design Remote R 
Level indicator on which the whole face changes color at givel 
alarm points. New external prism transparent gage which 
give a black and white reading even when mica or Kel-F 


are used between the glass and the liquid space. New design & ~ 
plosion-proof illuminator using higher wattage bulbs and wider © 
plastic. Regular Products — Jerguson Reflex and Transparent 5 
Liquid Level Gages; Truscale Remote Reading Level Indicators, ~ 
Miscellaneous Valves. Services — Consultation and design om 7 


the observation of liquids and levels. 


In Attendance: James A. Ford, Vice Pres. (factory); E. BE 


van Ham, Vice Pres. (factory); B. O. Bushnell, Mgr. L 


Arthur Stillson, Salesman, L. A.; William Cramer, Salesmai, 7 


Los Angeles; Ralph Dodge, Salesman, L. A.; John T. Ki 
Salesman, San Francisco. 


The W. A. Kates Co. 


NE Gs oes ia kc obissine ne svsane le A 120 
Exhibiting: New Products — Type SA Kates Regulator with 4 


pneumatic operator. Varies set point in any predetermi 
tion to signal, i.e., squared, square root, linear, or otherwise} 


Flo-lim regulator for small flows. Regular Products — Type% ; 


and SA Regulators. 


In Attendance: W. A. Kates, Pres.; A. H. Viergutz, Chief E - 


ISA Jowen 





—Tna ft aw ~ S eae ese 3 « 


—* ew 






07 7 
gs, 
ree 
re 
aS 
Re 
a as 


Rafik esr s 


SPSes aes srs roars = 


eRe a 


AB 


aes 





gee ee BART EMSAs & 


ie 


js eee 


+g se Annual Instrument-Automation Conference & Exhibit, Shrine Exhibition Hall & Auditorium, Los Angeles, California 





—— 





nt Co. 
— es 5s cila'h- 9:6 0 Xn wid MOMS Se es A 265 
Exhibiting: New Products — Color Deviation Set. Just out 
is the new Color Deviation Set, a new tool for the process indus- 
tries, CDS consists of an integrated line of components which, 
like building blocks, may be assembled to perform the function of 
color deviation measurement (ultra-violet thru infrared in a num- 
ber of different ways). The primary function of CDS is to sense 
a deviation in color from a preselected standard in a continuous 
stream, to indicate the direction of the deviation and to give 
visual and/or audible warning when the deviation exceeds preset 
limits. Output is provided for direct process control. Regular 
Products — Trichrometer No. 300. 
In Attendance: Morton Kaye, Pres. 


Kearfott Co., Inc. ; 
Meee OB, COM, 0. ccc ccscccccccres B 388, 389 
‘biting : New Products — Scale Servo System; Electro- 


Jet; Transistorized Servo Amplifier and Servo package; Matched 

i Components. Regular Products — Vertical Gyro 
72106; Precision Synchros, Resolvers, Servo Motor Generators; 
High Temperature Ceramics; Hermeflex; Microwave Test Set. 
Services — Complete a facilities for Kearfott Products; 


ication Engi ces. 
A” Attendance: G. Toker, Sales Prom. Mgr.; J. S. Gasaway, 
Engineering Rep.; G. H. Singer, Ass’t Mgr., West Coast; H. A. 


Stearns, Contract Mgr., West Coast. 


Kellogg Switchboard & S Co. 
Chicago 3, Ill. ..... nein Siptieu-e ak so'etuee nein ime Allg 

soma iting: New Products — Multi-digit Predetermined Decade 
“ounter. ting rate up to 20 p per second. Self-con- 
tained line regulated power supply. Utilizes Kellogg’s Magnetic 
Impulse Counter relay. Features automatic or manual recycling 
of i and final control functions. Regular Products — 
Crossbar Switches, Magnetic Impulse Counter, Telephone Type 
Relays, Switchboard type jacks and strips, switc type plugs 
and jacks and mechanically interlocked push button switches. 

ices — Application ineering regarding relays and Cross- 

bar switches in control and data processing equipment. 

In Attendance: Ray Rosenkoeater, Industrial Sales Engr.; O. 
J. Berger, Jr., Sales Rep.; Mal Jafferies, Sales Rep.; R. H. Wil- 
liamson, Applications Engr. 


The C. M. Kemp Manufacturing Co. 
SR SG OPT Tee eee PERCE EEL A 240 


Exhibiting: New Products — Instrument air dryers. Oriad 
type using self-contained reactivation equipment. Electric and 
steam reactivation. Manual, semi-automatic and fully automatic 
types. Small operating models on display showing details of 
construction. Regular Products — Oriad Dryer; Convection Dry- 
er; Inert Gas Producers; Flame Arrestors. 

In Attendance: E. J. Funk, Jr., Vice Pres.; Robert R. Goll, 
Sales Engr.; Lombard Smith, Sales Rep.; J. F. Aicher, Sales Rep. 


_ Keystone Tool Corp. 


ERIE a DPA ar te ae B 434, 435 


Kieley & Mueller, Inc. 

M a Sica « We iidiels J hiok a o's 0k A 261, 262 
Exhibiting: New Products — Indicating Displacement Type 
Liquid Level Controller; Indicating Pressure Pilot; Type 1350 
Control Valves; Type 1470 Control Valves; Special Diaphragm 


Motors. Regular Products — Series 1000, 1200, 1400, 1550, 1700 
and a eten Control Valves. Continuously connected side 


mounted wheel operators, Pressure pilots. 

In Attendance: Joseph O’Connor, Sr., Pres.; Norman Lieb- 
lich, Vice Pres.; Joseph O’Connor, Jr., Sales Mgr.; John Bulloch, 
Sales Engr.; Arnold ogart, Sales Engr. 


New Products — Industrial Periscopes and Bore- 


Scopes for observation and process control in presence of heat, 
' Water or 


ul radiation. Re Products — Snaplite Pro- 


‘Lenses; Bear Cut Rifle Scopes. Services — Design and 


1a Septemibér' 1955 


Development of Precision Optical Instruments. 
In Attendance: J. A. Fetherston, Sales Mgr.; J. L. Maulbetsch, 
Vice Pres.; J. J. Lerse, Develp. Engr. 


Leeds & Northrup Co. 
Philadelphia 44, Penna. ..............+- B 385, 386, 387 


Exhibiting: New Products — Nuclear Reactor Control, com- 
plete package control systems for all types of research and power 
reactors, includes design, instrumentation, and fabrication of all 
safety and control channels. Completed systems for control of 
neutron flux density by automatically adjusting control rods with- 
in the active lattice in the reactor; Continuous Analyzer for Free 
Residual Chlorize, makes a continuous electrical titration for 
Cl, in a chlorinated water supply. Speedomax recorder auto- 
matically charts variable; Unitized O. Analyzer, operates on mag- 
netic principle for measurement and control of O. gas content 
in atmosphere generators, boiler furnaces, process heaters. All 
elements (except sampling system) contained in two unitized 
components — L Analyzer Assembly and Assembly and 
Speedomax recorder; Speedomax H Line of Recorders and Con- 
trollers, a complete line of small compact recorders and con- 
trollers for industrial and laboratory use. Round and strip chart 
instruments available for a variety of quantities; Speedomax Elec- 
tro-Pneumatic Control, combines all the advan of a straight 
pneumatic system with the fast response of an ic system to 
operate a pneumatic valve positioner. Provides automatic reset 
and rate actions as well as proportional for close control of tem- 
perature, pH, electrolytic conductivity, and gas concentrations. 
Complete system includes primary element, Speedomax Type G 
or H recorder/indicator, control unit, electro-pneumatic converter 
and pneumatic valve positioner. Regular Products — L & N In- 
frared Analyzer with Speedomax G. Recorder; 7664 Bench-Type 
pH Indicator. 

In Attendance: N. Cohn, Mgr. Market Dev. Div.; A. E. Tarr, 
Asst. to the Pres.; J. W. Robinson, Western Sales Mgr.; J. L. 
Serrill, Sales Engr.; J. C. Melcher, Charge of Lab. Equip.; A. R. 
Floreen, Exhibit Dir.; W. A. Cosgreve, Sales Engr.; G. F. Ruck- 
on, Dies. Mgr.; J. R. Gowen, Sales Engr.; H. E. Nash, Sales mm 

: r 


. E. Reed, Sales Engr.; F. C. Six, Sales Engr.; E. L. Jessen, Jr.; 
W. H. James, Jr.; D. L. Hauck, Sales Engr.; W. Gervenack, 


er 
Sales Engr.; N. E. Brown, Sales Engr.; C. 
Engr.; J. F. Stewart, Sales Engr.; G. 
K. L. Curtis, Sales Engr. 


Leslie Co. 
ECR ak See AN a ry ee A 159, 160 
Exhibiting: New Products — A new concept of simplified 


pressure control with the first showing of its G pressure 
regulator. Regular Products — Reducing Valves; Pressure Regu- 
lators; Pressure, Temperature and Liquid Level Controllers; 
Temperature Regulators; Strainers; Pilot Mechanisms. 

In Attendance: John S. Leslie, Pres.; Russell W. Boettiger, 
Sales Mgr.; Robert B. Stockdale, Dist. Sales Mgr.; Frank W. 
Bueche, Frank W. Bueche Co. 


Librascope, Inc. 
GeO Bb Plena cpio ec ebank bee cou B 394, 395, 396 


Exhibiting: New Products — A Pressure Compensated To- 
talizing Flowmeter for gases designed to operate directly from 
the differential and static pressure elements normally used to 
drive the pen arms. Uncompensated meters for liquids also avail- 
able; A Magnetically Gated Transistorized Servo Amplifier fea- 
turing high efficiency, fast response, low heat dissipation, and 
small size. Two power transistors are magnetically gated by 
Librascope Ultra-Fast Magnetic Amplifiers resulting in a highly 
efficient power amplifier with the fastest response of any mag- 
netic circuit; A precision built Laboratory Drum for use as 
arithmatic and memory sections of computers or testing facility 
for components and read-record heads. Outstanding features 
are the machined clock channel and accurately controlled head 
adjustments. Regular Products — Analog-Digital Converter, 
Model 713; X-Y Plotter and Recorder, Model 200A, and 200B; 
X-Y Keyboard, Model 225; Punched Tape Recorder, Model 251; 
Magnetic Read-Record Heads, Model MH 15A; Magnetic Deci- 
sion Elements; Magnetic Amplifiers. Services — Research, de- 
velopment and manufacturing facilities for computers, control 
systems, and allied instrumentation. 

In Attendance: K. J. Slee, Sales Mgr.; E. W. Sivertooth, Sales 
Engr.; D. G. Dehaas, Sales Engr.; E. M. Couleur, Sales Engr.; 
W. L. Perrine, Senior Engr.; D. L. Pickens, Engr. 
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Linde Air Products Co. 
A Division of Union Carbide and Carbon Corp. 
ks alte. «4 Signe 0 ieee 'e a.s.6 «ees B 309 
Exhibiting: New Products — Synthetic sapphire windows for 
infrared transmission. Available in diameters from % in. to 2 
in. Synthetic sapphire light pipe. Stacked in lengths up to 18 
in.; diameters up to in. Regular Products — Synthetic sap- 
phire boules, rods and balls; Aluminum polishing powders; 
Synthetic sapphire windows, knife edges, stylii, spacers, insulators, 
spreaders. Services — Engineering service available to all users. 
In Attendance: A. K. Seemann, Mgr., Crystal Prod.; R. W. 
Kebler, Res. Engr.; R. M. Wolff, Crystal Prod. Mgr., Pacific 
Coast Region; N. Davis, Asst. Mgr. L. A. Dist.; J. R. Moore, 
Salesman; K. J. Hutchinson, Salesman. 


Link Aviation, Inc. 

SR Ts We 0 ois o-0 1c 0wites viemadccecas B 390, 391 

Exhibiting: New Products — The Link Interferometric Microm- 
eter is a new, precision device for absolute linear measurement. 
Interferometric principles are employed as the basis for abso- 
lute measurement with an accuracy sufficient to check gage blocks, 
plug gages, and other secondary standards. Measurement ac- 
curate to 1/20 wavelength, measuring range 0 to 2 in. Link 
Model 209 Cable Checker provides rapid, positive check of con- 
tinuity or shorts in multiwire cables and accommodates up to 20 
connectors with as many as 49 pins. It may be operated by non- 
technical personnel after only a few minutes’ instruction. Its 
compact, lightweight design provides complete portability. This 
unit is ideally suited for cable testing in production, inspection, 
quality control or laboratory. Regular Products — Link Model 
012 Gear Boxes, Model 201 Phase Comparator, Model 204 Power 
Supply. 

n Attendance: John Ritchie, Mgr., Industrial Sales; R. N. 
Thompson, Adv. Art Director, K. E. Chapple, Mgr., Commercial 
Eng.; F. K. English, West Coast Rep.; J. Kaufman, Sr. Engr., 
Res. and Dev. 


Liquidometer Corp. 
pee OES SS 8, an rae A 201, 202 
Exhibiting: New Products — Model 216 Remote Reading Au- 
tomatic Tank Contents Indicator; Dial Type Magnetic drive 
Milk Gauge. Regular Products — Wide variety of dial type re- 
mote and direct reading tank contents gaging systems. 


In Attendance: E. F. Newkirk; O. Dallmayr; K. Aune; R. 
Gierse. 
Research Corp. 
MEDS os nid p.0'd:6 900 cove chess eases D 626 


, Inc. 
“> Bs ais, Siw od Wikis 6 o's 0 we we B 426, 427 


Exhibiting: New Products — Magnetically operated mecha- 
nism for application to Magnetrol Units for opening and closing 
air pilot. Flow Alarm Switches in range of % in. to 6 in. line 
sizes available in types 304 and 316 Stainless Steel as well as 
other alloys for corrosion service. Model A-101 Magnetrol for 
Ice-Free control of water and other liquids in tanks exposed to 
wintry elements. Regular Products — Magnetrol Boiler Water 
Level Controls; Refrigeration Controls; Pump Controls and 
Alarms for all liquids at any temperature and at any pressure. 
Services — Paestitien service on liquid level control app ications. 

In Attendance: Lester E. Stybr, Sales Mgr.; B. L. Binford, 
Chief Engr.; R. J. Haupt, Liaison Sales Engr.; Merrill Berkley, 
Jack Gibson, Chas. T. Foy, Ted H. Truesdell, all of Berkley # 
Co. of L. A.; Harold Johnson, of Johnson Eng. of Oakland; C. 
W. Burhans and Phil Sharpe of Burhans-Sharpe Co., Seattle, 
Wash. 


Wm. |. Mann Co. 

i ccs es sete hme eee ncceces C 515-4 

Exhibiting: New Products — TW-1 Welder. The electronic 
TW-1 Welder is a precision instrument for welding resistance 
wire of .0007 in. to .025 in. The TW-1 is designed for produc- 
tion line use where consistent direct wire to wire and wire to 
element welds are demanded without applying pressure. Regular 
Products — Optical components such as lenses, prisms, windows, 
mirrors. Services — Design of optical and electronic products. 

In Attendance: Wm. I. Mann, Pres.; Wm. E. Chelf, Sales 
Engr.; R. W. LaRue, Secy.; Harrie Nielsen, Optical Engr.; 
Wayne R. Beeman, Manager — Electronic Division. 
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Manning, Maxwell & Moore, Inc. q 
I ek | ee A 245, 246 
Exhibiting: New Products—New “Ashcroft” Pneumatic Trang 

mitters with unique “solid front” construction, for use in oil re 

fineries, chemical plants, power plants and for such j 4 

where it is desirable to confine inflammable, poisonous or gg. 

rosive liquids or gases close to their source; avoids expensive 

pressure lines and fittings; measures pressures up to 100,000 

“American-Microsen” Electronic Process Control System o 

measure, indicate, record and control process variables, ] 

lag-free signal transmission, simple communication lines, and figs 
extremely fast, accurate measurements and control responses: 

Consolidated Safety Relief Valves with an unusual 2-in-] desien 

allowing for easy change-over from the standard type of 

valve to the bellows type. “American” “Every Angle” Bi-Metal 

5 in. Dial Thermometer, which combines the high a and 

economy of Bi-Metal actuation with the “Every Angle” 

that allows the thermometer to be rotated 180° on two axes, A 

new 5 in. rigid, back connected all stainless steel “American” 

Bi-Metal Dial Thermometer. Regular Products — “ 

Pressure Gauges, “Hancock” “Fiocontrol” and Instrument Y; 

“American” Industrial Thermometers and Temperature 

lators. Services — Products to be displayed service, pri 

the petroleum industry, chemical industry, power industry and 

all process industries in general, as well as such other indus. 

tries as machinery, metal working, transportation, shipbuilding 
and primary metals. 

In Attendance: Karl W. Peterson, Sales Mgr., American-Micm 
sen Electronic Process Control Insts.; Gerald F. Does, Produc 
Mgr., Consolidated Safety Relief Valves; Edwin H. Price, Dist 
Mgr., L. A. Dist.; A. H. Barnes, R. D. Loel, N. E. Bishop, Jr, 
L. A. Dist. Salesmen. 





Marquardt Aircraft Co. 
_ f  & Prey A 205 


Exhibiting: New Products — Marquardt Aircraft Company will _ 
exhibit and demonstrate the functions of three company-designed — 
electronic components. They are a pneumatic function generator, 
a random wave analyzer and analog computer components, The 
pneumatic function generator controls an electrical needle vale 
which in turn regulates the flow of air through it. The random 
wave analyzer is a Marquardt designed instrumen’ t+ measure 
the average power level in a non-repetitive voltage fluctuation 
Regular Products — Ramjet engines and components, turbojet 
and ramjet fuel control and temperature sensing systems, ram — 
and bleed air turbine power packages, variable area turbojel 
nozzles, afterburners and reverse thrust devices. Servi 
plete engineering, laboratory (testing) and manufacturing ser 
ices for jet yang 2 powerplants and components. 

In Attendance: James Dale, Professional Recruitment. 





Marshalltown Manufacturing Co. 
a US SS —=Ee ee A244 





Mason-Neilan Regulator Co. 
I, a ks a nw oa neh es eo A 139, 140, 141 
Exhibiting: New Products — Model 4800 Differential Pree” 

sure Transmitters; Models 2800 and 2807 Pressure 

Regular Products — Control Valves, Liquid Level Controller, 

Industrial Instruments. 

.; Ene 
Chem. 



















In Attendance: F. Kenneth Morrison, V.P., Sales 
A. Bianchi, Dir. of Engr.; Carl W. Gram, Mgr. Petro 
Sales Div.; Alex M. Thackara, Los Angeles Dist. Mgr.; 
= 4 ay San Francisco Dist. Mgr.; John Brown, Seattle 
ist. Mgr. J 








The MB Manufacturing Co., Inc. 
peer Genwey US, Comms... ccccinscccccccccen B 343, 


Exhibiting: New Products — The MB Model C6 Vibr 
Exciter, one of MB’s latest units, producing 200 lbs. force 
having a frequency range of 5 to 5000 cps, will be dist 
Power for unit can be — by 84 CS 
rotary or electronic power supplies within the frequency 
The new C10 Vibration Exciter, producing 1000 lbs force Wa 
a 15 lb. moving element also will be displayed. Two Model 
Vibration Exciters and the new T57 electronic control cons” 
will be shown. Either single or multiple exciter system 
available having a force output of 150 lbs. and a stroke 
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cursion. Frequency range is 0.35 to 500 cps. The 

Se eetion Pickup, a hand-held probe pickup, for reso- 
search work, will be demonstrated. Regular Products — 

122 Vibration Pickups; Type 127 Vibration Pickup; M3 
ibration Meter; M1 Vibration Meter. 
= hw meld LeRoy Shaw, Rep.; John Roshala, Rep.; W. 
Rep.; W. W. Jarowey, Asst. Chief Sales Engr.; E. G. 


Oravec, Chief Sales Engr. 


Measurements Corp. 
Boonton, N. J 
Exhibiting: New Products — Model 115 Amplitude Modulator 
providing 100 per cent amplitude modulation with low envelope 
istortion and negligible incidental frequency gps = 
dispensable for measurements on systems requiring a high de- 
of oe ston where incidental FM cannot be tolerated ; 
59 Megacycle Meter with LF and UHF oscillator heads, 
demonstrating versatility in frequency coverage from 100 kilo- 
cycles to 940 megacycles. Heads are completely interchangeable 
with Power Supply facilitating measurements in Audio, Com- 
munication, Television and UHF bands. Regular Products—Sig- 
nal Generators; Noise and Field Strength Meters; Voltmeters; 
Wave Generators; Pulse Generators; Crystal Calibrators; 
Meters; Intermodulation Meters; RF Attenuators; 
Television Signal Generators; Barreters; Special Test Instru- 
ments. Services — Specialists in the design and development of 
Electronic Test Equipment. 
In Attendance: w 4 W. Houck, Pres. and Gen. Mgr.; Nelson 
C. Doland, Jr., Sales Mgr.; Lee H. Owens, Sales Rep. 


Barksdale 
eiaies SO, CoM. .........-.0--- B 368, 369, 370 


Exhibiting: New Products — New Explosion Proof Switches 
for instrumentation; New switches to sense 0.2 in. of water. 
Regular Products — Meletron Pressure switches to sense full 
vacuum to 10,000 psi. Services — Pressure sensitive switches for 
instrumentation and automation. 

In Attendance: George A. Starbird, Pres., Meletron Corp.; L. 
S. Barksdale, Pres., Barksdale Valves; M. C. Nelson, V. P. Barks- 
dale Valves; Carl Grier, Centrals Sls. Mgr.; J. O. Brown, Eas. Sls. 
Mgr.; Frank Kramer, West. Sls. Mgr. 


Meletron Corporation (Aircraft Division) 

Los Angeles 38, California 

Exhibiting: New Products — A new, lighter, smaller pres- 
sure switch developed for high s high altitude aircraft ap- 
plications out of engineering and production experience gained 
in over one million pressure switches for aircraft 
and i ial use. For low, medium, and high pressure require- 
ments. Regular Products — For Aircraft: Pressure Actuated 
Switches, Vacuum Switches, Absolute Pressure Switches, Altitude 
Sensing Switches, Differential Pressure Switches, for all applica- 
tions zero absolute to 12,000 psi gauge. Rotary Selector Switches. 
Services — Engineering consultation on special aircraft applica- 
tions; Quality Control Field Service Representation. 

In Attendance: G. A. Starbird, Pres.; C. C. Nelson, Vice Pres.; 
B. E. Smith, Sales Mgr.; R. A. Miller, Engineering Sales Rep.; 
John Phipps, Engineering Sales Rep.; William Coleman, Engi- 
neering Sales Rep. 


New Products — Two-Stage Temperature and 

Controls, provide the advantages of staged operation 

actuating bourdon tube. ith the two independ- 

Mercoid magnetic mercury switches, circuits can 

for successive stage operation or high-low operation. 

Products — Mercury switch equipped controls for pres- 

temperature, liquid level and mechanical movement. Avail- 

for General a (Nema 1), Weather-Resistant (Nema 

la, azardous Locations (Class 1, Group D, Class 
2, Group E, F, G.) 


In Attendance: Hugh Courteol, Pres.; J. W. Owens, Exec. Vice 


Penk? iva — Sales Engr.; Paul Provost, Sales Engr.; R. 


A 171,172 
New Products — Full Scale Vernier Manometer. 


_— Sedtember 1955 


Regular Products — Primary Standards of Measurement for In- 
dicating Pressure or Flow of Liquids and Gases; Manometers 
and Accessories. 

In Attendance: J. B. Meriam, Chairman of the Board; J. B. 
Meriam, Jr., Pres.; Mark Meriam, Secy.; A. A. Hejduk, Vice 
Pres.; Leroy E. Rogers, Sales Mgr., Instrument Div.; Charles 
Meriam, Mgr., West Coast Office. 


The Metrotype Corp. 

Michigan City, Indiana 

Exhibiting: Regular Products — Analog-Digital Conversion; 
Telemetering; Load Control and Numerical Recording. 

In Attendance: Ed Corson, Jr., Vice Pres. 


Microdot (Div. of Felts Corp.) 

South Possdinte; aes 6 ick SRR as tv NO C 516-3 

Exhibiting: 
miniature coaxial connectors and cables — 50, 70, and 93 ohms. 
Regular Products — Threaded and “Quick Connect” miniature 
coaxial connectors. Miniature Teflon coaxial cables, and “Mini- 
noise” cable. Services — Connector design and development. 

In Attendance: W. F. Cox, Sales Mgr.; H. D. Wright, West 
Coast Rep. 


Midwestern Instruments 
i co 6.6% x00. Hate i eee eee B 341, 342 


Mikron Instruments, Inc. 
PINT: Wie GUE. harika 0c veh é Bard bic home ahs B 456 


William Miller Instruments, Inc. 
Pasadena 8, California 


Exhibiting: New Products — Type M Recording Oscillograph 
— a compact general purpose instrument designed for portable 
use, flight test use, or rack-mounted installations. The model de- 
signed for 6-inch paper with 27 recording channels is approxi- 
mately 9 X 9 X 13 inches, weighing fifty-three pounds. Maxi- 
mum output current and voltage respectively are + 30 milli- 
amperes and + 100 volts. Regular Products — Recording Oscil- 
lographs, Cathode Ray Recording Oscillographs, d-c Amplifiers, 
Carrier Amplifiers, Linear Amplifiers, Bridge Balances, Cali 
brators, Analog Computers, Arbitrary Function Generators, and 
Custom-Designed Instruments, and Instrument Systems. Services 
— Custom Instrument Designers and Manufacturers; Analog 
Computer Service. 

In Attendance: E. E. Hoskins, Pres.; J. F. Kalbach, Engr. 
Mgr.; Paul A. Dennis, Sales Engr.; F. O. Newton, Sales Engr.; 
Jerry Cummins, Sales Engr.; O. E. Strickland, Sales Engr. 


Milton Roy Co. 
Philadelphia 18, Pa. ............. A 112, 113 


Exhibiting: New Products — Motor-Driven Controlled Volume 
Pump with Pneumatic Stroke Length Adjustment. Designed to 
utilize the standard 3 to 5 psi control air signal from a remote 
process control instrument, this new Milton Roy Controlled 
Volume Pump offers fully automatic plunger stroke len, ad- 
justment from zero to 100 per cent. Stroke length of new 
unit is controlled by a smal reversing rotary air motox. 'n ad- 
dition to providing pneumatic stroke length adjustment, these 
pumps may be equipped with variable speed drives controlled by 
a 3 to 15 psi air signal from another pneumatic instrument. Pump 
capacity can thereby be regulated by two different process vari- 
ables, giving users a highly flexible, sensitive and accurate method 
of low capacity flow control. Regular Products — Simplex “mini- 
Pump” with stroke length adjustment by air-operated piston; 
Constametric “miniPump” with Thymotrol variable speed drive; 
“miniMerse”, a submerged Controlled Volume Pump; “aiROY- 
metric” Controlled Volume Pump and proportional feed system; 
Motor Driven Controlled Volume Pump with plastic step valve 
liquid end. Services — Milton Roy Company designs, engineers 
and manufactures complete chemical feed systems, utilizing Con- 
trolled Volume Pumps as flow control instruments, ratio control 
instruments and finai control elements. 

In Attendance: Robert T. Sheen, Pres.; W. T. Griffiths, Vice 
Pres. — Sales; John Procopi, Mgr., Market Dev. 

Mar.; J. N. Douglas, Pres. 


New Products — Pressurized and Hermetic seal § 
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Mine Safety Appliance Co. 
wc ce Sb ec hiss esesede’ A 157, 158 
Exhibiting: New Products — M.S.A. Water Vapor Analyzer, 

for precise measurement of water vapor in the range of 0-100 

Parts per million in a hydrocarbon stream; M.S.A. Thermal 

Conductivity Analyzer, for selective analysis of one component 

of a ternary gas mixture. Regular Products — M.S.A. type Lira 

Infra Red Analyzer; M.S.A. Combustible Gas Analyzers; M.S.A. 

Oxygen Analyzer with Automatic Standardizing; Portable Instru- 

ments for the detection of combustible and toxic gases and 

vapors. Services — Manufacturers of continuous Gas analyzers 
for process control. Continuous and portable analyzers for de- 
tectien of combustible or toxic gas and vapor hazards. 

In Attendance: fi rod. Line Mgr.; J. P. Sherwin, 
Mgr. Instrument Sales Dept.; J. E. Gray, Instrument Sales Engr.; 
G. A. Henderson, Instrument Sales Engr.; L. E. Maley, Instru- 
ment Sales Engr.; J. E. Bowlin, Instrument Sales Engr. 


Minneapolis-Honeywell Regulator Co. 

Philadelphia 44, Penna. .......... B 359-363, B 372-376 

Exhibiting: New Products — The Brown Instrument Division 
will exhibit: A new % second ElectroniK strip chart recorder, 
pen travels full span in % second; A 20-point ElectroniK strip 
chart recorder. 20 independent variables recorded on 1 instru- 
ment; An SS-Y ElectroniK strip chart duplex Function Plotter, 
for plotting two variables as functions of a third; An adjustable 
span ElectroniK recorder — 6 knobs permit adjusting of span, 
sensitivity, damping, standardizing, etc.; A new line of improved, 
“quick-connect” Tel-O-Set instruments, pressure and temperature 
transmitters, the Differential Converter recorders and indicators. 

roo; and linear flowmeters; A complete Data-processin 
system; A number of precision instruments primarily adapte 
to research laboratory applications (Doelcam Div.) ; New Series 
400 motor operated valves (Valve Div.) ; Recording ag, a 
(Heiland Div.); Many varieties of precision switches (Micro- 
Switch Div.) ; Heavy-duty transistors. 

In Attendance: A. F. Day, Exhibits Supervisor; C. L. Peter- 
son, Vice Pres. Sales; J. A. Robinson, Field Sales Mgr.; G. M. 
Muschamp, Vice Pres., Eng.; J. F. Smith, Industry Mgr.; H. M. 
Schmitt, Industry Mgr.; H. A. Sholl, Industry Mgr.; W. L. Gus- 
tafson, Industry Mgr.; J. O. Paull, Industrial Mgr.; R. B. Grant, 
Reg. Industrial Mgr.; D. Carll, Sales Engr.; W. A. Clements, 
Sales Engr.; R. J. Corbin, Sales Engr.; A. B. Crump, Sales 
Engr.; E. S. Ferree, Sales Engr.; F. G. Fischer, Sales Engr.; W. 
T. Lisenby, Sales Engr.; H. E. Musgrove, Sales Engr.; R. H. 
Smitter, Sales Engr.; B. F. Trankle, Sales Engr.; R. M. Bull, Sup- 

lies Sales, P. A. Stoudt, Control Devices; W. E. Biewer, Inside 

es, F. J. Schutz, Inside Sales; Ray Anderson, Transistor Div. 
Mgr.; Felix Pogliano, Heiland Div. Adv. Mgr.; Don Brubaker, 
+ ais Div. Adv. Mgr.; Norb Andres, Doelcam Div. Adv. 

gr. 


Moore Products Co. 

Philadelphia 24, Penna............... A 100, 101, 102 

Exhibiting: New Products — Model 525 Nullmatic M/P Con- 
trol. Stations, Scanning Type. These newest M/P Stations in- 
corporate a simplified scanning feature, yet retain the dependabili- 
ty and facility of conventional M/P Stations. Model 12 H/P 
Differential Pressure Transmitters. These new units are fur- 
nished for differential ranges up to 400 psi and carry safe work- 
ing pressure ratings up to 5000 psi. The instrument incorporates 
the newly developed Barton Meter Body and a Moore Motion 
Transmitter. Regular Products — Model 68 M/F Relay; all 
models, Nullmatic Pressure Regulators; all models, Nullmatic 
Controller, with and without plug-in manifold; all models Null- 
matic M/P Control Stations; Model 25 Liquid Level Controller; 
Model 543 Ratio Control Panel; Model 33 Nullmatic Thermome- 
ter; Mode] 10 Differential Pressure Transmitter; Model 173 and 
174 Pressuré. Transmitter; all models, Moore Pneumatic Relays; 
Model. 72, 721,.73 Moore Valve Positioners; Moore Pneumatic 
Comparator Gages. 

In Attendance: D. R. A. Jones, Mgr. L. A. Branch Office; C. 
H. Thompson, Sales Mgr.; R. A. Barnes, Mgr., Houston Branch 
Office; J. E. Gambrill, , ait, N. Y. Branch Office; H. S. Garrett, 
Mgr., Application Eng. Dept.; A. J. Breckenridge, Mgr., Service 
Dept. ; Ww. B. Miller, Mgr. Louisville Branch Office. 


Morehouse Machine Co. 
ee PEO. suka baw ale bs niki debates ak ohe 45m C 514-2 


Exhibiting: New Products — Calibrating Machine designed 
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to utilize the accuracy of National Bureau of Standards 
fied — rings for the calibration of load cells and other 
portable force measuring devices. Ring Dynamometer used 
whenever dial type readings are preferred. Accuracy of 1/10 of 
1 per cent is attained at predetermined points of the range be. 
tween 10 per cent of capacity to maximum load. Precision 
draulic Jack designed especially as a means to apply forces for 
“in position” calibrations. Regular Products — Morehouse Prov. 
ing Rings; Morehouse Electronic Calibrating System. Services. 
apg" =— for eam ge ana Proving Ring. 

n Attendance: enry A. Zumbrun, Genl. Mgr.; Donald 
Hartranft, Chief Engr. a 2 


F. L. Moseley Co. 
on eee ee C 501 


Mycalex Corp. of America 


ee oh. ee C 516-2 


Exhibiting: Regular Products — Mycalex Model TM-55 Series 
Telemetering Switch, Mycalex Tube Sockets, Synthamica Sy 
thetic Mica, Mycalex 400 and Mycalex 410 Glass-Bonded Mica, 
Supramica 500 and Supramica 555 Ceramoplastic. 

n Attendance: K. V. Tindall, Mgr., Pacific Div.; R. H. Hall 
Commercial Engr. 


Nash Engineering Co. 
Saute Seateriee, GOOR. 6s i. 6 cick cc's chic e cue A 279.1 


National Bureau of Standards 

a TE at C 505-2 

Exhibiting: The exhibit will feature services of the National 
Bureau of Standards to science and industry. Several recent 
developments in instrumentation will be demonstrated. 

In Attendance: W. A. Wildhack, Chief, Office of Basic I 
strumentation; E. C. Lloyd, Chief, Mechanical Instruments Sec 
tion; W. G. Brombacher, Consultant; C. L. Bragaw, Tech. Info. 
Officer, NBS Boulder, Colo.; W. R. Tilley, Chief, Office of Tech 


Info. 


New Hermes Engraving Machine Corp.—Hermes Plastics Inc. 
Oe ere Al 
Exhibiting: New Products — Gravoflex, plastic, flexible lami- 

nated Engraving Stock. Can be sheared, punched, formed, nailed, 

stapled, etc. Regular Products — Engraving Machines for plas 
tic and metal engraving; Accessories for Engraving Machines; 

Plastic Engraving Materials, Gravoflex. Services — Only com 

pany on West Coast specializing in engraving equipment and 

materials, 
In Attendance: K. J. Flamm, Factory Rep., L. A.; H. L. Gre 
mont, Factory Rep., L. A.; H. Susskind, Factory Rep., New York 


Non-Linear Systems, Inc. 

EES EE ee a D 604 

Exhibiting: New Products — Digital Voltmeter, Model 450 and 
451, Peak Reader. Regular Products — 400 Model Series and 50 
Model Series Digital Voltmeters, Binary to Decimal Converters 
Digital Ohmmeters. Services — Electronic Test Equipment Eng 
neering. 

In Attendance: Leanord M. Scholl, Purchasing Agent & Engrs 
Frank C. Strauss, Sales, Vice Pres.; Peter T. Kunigonis, 
Test Engr.; Andrew F. Kay, Pres. 


North American Aviation, Inc. i 
SC MENIEE,, 3276''s cor cicicictenee dee'weisn’ B 345, 346 





North American Philips Company, Inc. ' 
Research & Control Instruments Div. 
Mount Vernon, N.Y. ............ A 281, 282, 283, 204 


Exhibiting: New Products — New Norelco instruments to bt” 
displayed will include the Autrometer, the Flame Photomete— 
the X-ray Microradiograph, the Dual Decade Scaler and. Ti 
and Scintillation and Proportional Counter Tubes. Regular ?? 
ucts — The Norelco EM-100 and EM-75 Electron Mi 
will also be exhibited as well as the complete line of 
X-ray Analysis Equipment. The latter group comprises 
Range Diffracto,. ter, 90-degree Diffractomer; the 
and Wide-Range Goniometer plus Powder Cameras and 
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; ddition, there will be the complete line of Norelco 
Seeraphie Units including the MG60, MG 160 and MG 150/300 
instruments. Another featured item will be the light-weight 
Portaflux equipment which is small enough to go into a manhole 


magnetic- icle tests. , 
“ mace: Cc 5. Woods; E. F. Champaygne; P. I. Wolf 
and A. Gobus. 


Oftner Electronics Inc. 

Chhcage 25, WW. we eee eee ee eens A 289 

iting: New Products — New Type P Dynograph Record- 

Be ce A and dual channel requirements. Convenient port- 
able medel direct ink-writing oscillograph with unusual versatili- 
ty and sensitivity. Yet this high sensitivity is achieved with com- 
plete stability. Frequency response is within 10 per cent to 70 
cps, and the exceptionally high restoring torque of the pens elimi- 
nates all measurable hysteresis. A pen deflection of over 8 cm 
overall permits clear readable recordings. Immediate record- 
ings are ible with no need of “warm-up” time. Regular Prod- 
ucts — Type M console a Dynograph recording assembly 
direct writing oscillogra 
- aedanee: Franklin F. Offner, Pres.; Roland Olander, 
West Coast Sales Rep.; George Schuler, West Coast Sales Rep.; 
Norman Mehl, West Coast Sales Rep. 


Optical Coating Laboratory, Inc. 
Santa Rosa Sad NES, , ows nwrk ess enis bb 0'0 C 516-1 
Exhibiting: Regular Products — High Vacuum equipment (on 
display) the SC-3 High Vacuum Evaporator. Services — Thin 
film coatings, for Optics. 
In Attendance: Rolf Illsley, Pres.; G. Eugene Michel, Prod. 
Mfg., Orange Branch. 


P En neering Co. 
so Hollywood, ED aA s1G o vis wR eee Ses B 324 


Palmer Thermometers, Inc. 

Nerwood, Cincinnati 12, Ohio ..............65.: A 213 

Exhibiting: Regular Products—Red-Reading-Mercury in Glass 
Laboratory and Industrial Thermometers; Mercury Actuated 3% 
in., 4% in., 6 in. and 8 in. Dial Indicating Thermometers; Mer- 
cury Actuated Recording Thermometers. 

In Attendance: Douglas H. Hitt, Sales Mgr.; H. D. Prowell, 


L. A. Rep.; R. Harding, Sales Engr.; P. J. Montane. 
Panellit, Inc. 
Es 0 at n'a o's We gb de 06 e's A 114, 115, 116, 117 


Exhibiting New Products — Panalog 605, is a dual function ap- 
paratus, Au electronic measuring system is used for continuous 
scanning of process variables and a servo measuring system for 
automatic logging of these variables. Data is presented is useful 
form. Panalog 605 handles all conventional input signals — a-c 
or d-c, linear or non-linear. Regular Products — Graphic Control 
Panels, Panalarm Annunciator Systems, Jordan Electronics port- 
able radiation detection equipment and RAMS (remote area 
monitoring system) Services — Panellit designs, engineers and 
builds control systems and information systems for the process 
industries and for the electric power and atomic energy industries. 

In Attendance: A. F. Sperry, Pres., Panellit Inc.; M. Jordan 

n, Pres. Jordan Electronics (Subsidiary), M. D. Shriver. 
Gen’l. Sales Mgr.; J. C. Kosky, Sales Mer.; R. I. Barlow, West 
Coast Regional Sales Mgr.; A. R. Bosso, Sales Engr. 


Penberthy In Co. 
Division of Reticle totese Corp. 


RS HGS SES b 4s x 046s’ Ain cow B 432, 433 
Exhibiting: New Products — Frost-Free Liquid Level Gage 


Glass introduces an exclusive insulating feature by providing an 
air space between a clear plastic window and the gage glass. 
Floating Shank, new standard equipment on Penberthy 
saves installation time and costs where holes are 
off-center; Penberthy Valves for instrument piping simplify in- 
y replacing multiple valves and connections with 
one valve which combines els, T’s, nipples, unions, reducers and 
= in one units. Regular Products — Liquid Level Gages, Re- 
VT — Models X, S, V up to 3000 psi; Transparent — XT, ST, 
Gage Val 3000 pris, Gena: 8 — 6T, = up a. psi; 
wit eating Shank, up to i. Tu and 

Threaded. Compiete z 


line includes jacketed and instrument 


valves. Services — Specialized Advisory Engineering Service. 
In Attendance: Randolf R. Schmidt, Vice Pres. and Gen. Mgr.; 
A. C. BeVier, Sales Mgr.; A. Lindeman, Mgr., Eng. Sales; H. 
Strohmaier, Mgr., Distributer Sales; I. Kremer, Megr., District 
Sales; C. Hamilton, Sales Engr.; R. Williams, Sales Engr. 


Penn Instruments Div., Burgess-Manning Co. 
Pees FPO. oss is cae ahs te ce bee e C 512-2 


Exhibiting: New Products — Square root extracting pneumatic 
indicating transmitter for flow; mass flow meters, electronic 
compensated for temperature and pressure; pneumatic transmitters 
mounted on standard pressure gauge and standard mercury actuat- 
ed dial thermometer; combined air-operated controller and valve 

itioner; straight-through area meters. Regular Products — 
lectronic and mechanical recording-totalizing flow meters; re- 
corders and air-operated controllers for temperature, pressure, 
level and flow; steam flow-air flow meters; telephone line trans- 
mission; venturi tubes, flow nozzles, orifice plates and piping as- 
semblies. Services — Manufacturing above items and engineer- 
ing complete systems of instrumentation and control. 

in Attendance: William C. Bennett, Vice Pres.; William Melas, 
Chief Engr.; George D. Keller, Gen. Sales Mgr.; William F. 
Braun, Jr., Sales Mgr., Industrial Div.; Charles F. Ward, Jr. 
Chief Design Engr.; Richard A. McQuade, Sales Mgr., Munici- 
pal Div.; William L. Applegate, Adm. Asst. 


The Perkin-Elmer Corp. 
PRES IU « occ bw cece tend geeceniel laren Cc 502 


Exhibiting: New Products — Model R Raman photoelectric 
recording spectrometer combines the latest improvements in Ra- 
man design with proven standard spectrometer components; Model 
13U Spectrophotometer, a direct ratio, automatic recording instru- 
ment for the ultraviolet, visible, near infrared, fundamental in- 
frared and far infrared regions. Absolute Intensity Integrator, 
an attachment for the Model 21 Spectrophotometer which inte- 
grates absorbance value continuously as the spectrum is recorded 
and presents the integrated value on a counter. Vernistat, a pre- 
cision variable ratio transformer with linearity tolerance of + 0.05 
per cent, high resolution, and low output impedance. Regular 
Products — Vernistat, Model 146 Flame Photometer; Model 21 
Spectrophotometer; Model 105 Tri-Non Analyzer; Model 112 
Spectrometer; Model 93 Bichromator Analyzer; Model 85 In- 
frared Microscope Attachment; Potassium Bromide Die; Model 
R Raman Spectrometer; Model 38A Electrophoresis Apparatus; 
Model 131 multi-component Analyzer; Model 11 Machine Tool 
Microscope; Model 118 Angle Comparator. Services — Research 
and development of optics, electronic-optical and mechanical sys- 
tems and infrared analytical field. 

In Attendance: Van Zandt Williams, Exec. Vice Pres. and 
Dir. Sales Res.; Harry Hausdorff, Asst. Dir. Sales — Res.; Vin- 
cent J. Coates, Chief Application and Res. Eng.; Thomas Guerin, 
Sales Mgr., Calif. Office. 


Perkin Engineering Corp. 

ee rear eae en A 297 

Exhibiting: New Products — Tubeless magnetic amplifier 
regulated laboratory DC power supplies, these units have voltage 
regulation accuracy down to % per cent and ripple factors down 
to 1 per cent. 

In Attendance: 
Treas. 


Philip Diamond, Pres.; Jack Horton, Secy- 


Perlmuth-Colman Instrumentation 

SRD NR is Sia a's <'sd Sew aie 0 0-04 emia walk A 209 

Exhibiting: New Products — Bristol Engineering Corp., Bristol, 
Penna., Model GG/102 Ten Channel Gun Gas Detector, Airbore; 
Dubrow Development Co., Burlington, New Jersey, Model 415 
Variphase Oscillator, 2 outputs, separate control of amplitude fre- 
quency, and phase separation; Model 392 Multipac-Multirange 
% per cent, AC Voltmeter, Milliammeter; Electro Impulse Lab., 
Inc., Red Bank, New Jersey, High Power Dummy Loads; Peak 
Reading R. F. Power Meter, 0-500 Kilawatts; Engineered Mag- 
netics, Culver City, California, Model EM6-50-.5B Transistor Pow- 
er Supply, tubeless, + 25 volts to + 50 volts, D.C., 0 to .5 amp, 
60 cycles, 2 per cent regulation, also miniature 400 cps input D.C. 
power supplies; Frequency Standards, Asbury Park, New Jersey, 
Model 8397-1 X Band .01 per cent Frequency Meter Preselector 
& Filters, L. Band to Ku Bank; Model 1518-1 Ku Band .02 per 
cent Frequency Meter; Hubbard Scientific Labs., Inc., Pomona, 
California, Model 1 Program Timer & Function Generator, Air- 
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EXHIBITORS 





borne. Regular Products — Bristol Engineering Corp., Gas 
Analyzers; Thrust Stands; Aircraft External Stores; Radar Cali- 
brators. Dubrow Development Company, Test Equipment; Field 
Calibration Equipment; Vibration Meters; D. C. Amplifiers. Elec- 
tro Impulse Lab., Inc., Dummy Loads; Average and Peak Read- 
ing Power Meters. Engineered Magnetics, Magamps; Tubeless 
Power Supplies; Generator Cortrols. Frequency Standards, Pre- 
cision Frequency Meters; L. Band to Ku Bank; Preselectors; 
Filters; Duplexers; L to Ku Band. Hubbard Scientific Labs., 
Inc. Program Timers; Subminiature precision rectilinear po- 
tentiometer transducers. 

In Attendance: Jack J. Perlmuth, Pres.; Ezra Mintz, Vice 
Pres. and Sales Engr.; Max Moore, Sales Engr. 


Philadelphia Pump and Machinery Co. 
Philadelphia 


og a a A 288 

Exhibiting: New Products — High Pressure Proportioning 
Pumps, incorporating patented yoke drive which lessens horse- 
power requirement, also special patented differential pressure 
pumps which utilize suction pressures for minimum horsepower 
requirements. Patented Philatrol, a device which changes the 
eccentricity of a cam in operation thus giving infinite stroke ad- 
justment pneumatically, hydraulically, electrically, or manually. 

ew LP proportioning pumps, a low price high quality ogg in- 
corporating patented packing glad adjustment. Regular Prod- 
ucts — Standard line of proportioning pumps known as type 
“S” having capacities of 2 cc’s per hour to 25 GPH. 

In Attendance: Joseph A. Eagan, Pres. Mrs. Joseph A. Eagan. 


Phillips Control Corp. 
ea ia de 8 nip -ase's B 320 
Exhibiting: Regular Products — Relays and Solenoids. 

In Attendance: Jay Wilcox, West. Div. Sales Mgr.; Robert 

Eyman, Salesman, Est. Div.; John W. Ayers, Pres.; Hobart H. 

Hartong, Chief Engr. 


Photocon Research P. 

are Ss ele bla 6 Ue wstase oMiatols A 272 

Exhibiting: New Products — Mvdel DG-400 Dynagage, for 
use with Pressure Transducers; Miniature Model DG — 500 
Dynagage, for simple multichannel high level Microphones and 
Pressure Transducers; Model CA-401, Direct Coupled Amplifier 
for Galvanometer i phs. Potentiometer and Contacting 
Type Telemetering Counters with Integral Add and Subtract 
Sonus Drives; Model 304 Water Cooled High Level Micro- 
New Temperature Compensated Pressure Transducers; 
Precision and Magnetic Counter with Electrical Reset. Regular 
Products — e, DG-400/ Pressure Transducers, 300 Se- 
ries/Metroscope, MS-101/ Potentiometer Counters, PC-500 Se- 
ries/ Contacting Counters, CC-500 Series/ Magnetic Counters, 
with Zero Level Control, MC-504 SZL/ Magnetic Counters, Add 
and Subtract, MC-505 AS/. Services — Electronic test equip- 
ment for measuring pressures in Rocket Jet and other internal 
combustion engines; explosives; and hydraulic devices. Ultra- 
sonic instrument for measuring thickness and flaws in metal. 
Special Potentiometer and Magnetic Counters for digital pulse 
systems in guided missiles. 

In Attendance: Carl E. Grinstead, Pres.; Miss P. C. Ganzell, 
Vice Pres.; Dick Presenz, Field Engr.; William S. Schroeder, 
Electronics Leadman. 


phones ; 


Pickup Precision Gear Co. 
I a io We Ghenend Sai dNo he's wialeew woe !e's D 702 


Potter Aeronautical Co. 
i B 326, 327 
Exhibiting: New Products — New Primary Elements: Sani- 
tary Flow Meter, flow meter for halogen acids, Sub-trans-super- 
sonic air speed indicator. Self-energizing flow meter, Transis- 
torized flowsensor. Specific gravity detector; New Counting In- 
struments: Print-out flow totalizer, Predetermining counter, com- 
puting counter. New Instruments: Flow ratio controller, Air- 
borne Flow Rate & Total Telemeter, Multirange Flow Recorder, 
Extended-range Flow Indicator. Regular Products — Turbine- 
Type Flow Sensing Elements, Flow Rate Indicators, Recorders, 
Controllers; Total Flow Indicators and Controllers. Indicating, 
Recording and Controlling Tachometers. High-Pressure Flow- 
meters. Services — Technical Assistance in Selection and In- 
stallation of flow metering and tachometric equipment. 


400 


In Attendance: David M. Potter, Owner and Chief ih 
Hirsch, Gen. Mgr., Sales Mgr.; Ed Francisco, West. Dir. of has” 
Robert Schooley, Head of Electronic Development; Jack e 
Asst. Sales Mgr.; August Toth, Asst. Sales Mgr.; Dick Franks, | 
Sales Engr.; P. W. McRaven, Sales Engr.; Robert Knauer De | 
Engr.; George Fitzpatrick, Dev. Engr.; Carl Faust, Test and Cali. 
bration Dept. 


en eeNNED ts EUEI, . ss os 0 oc 0 ssn 010 0 0s te a A 213.2 

Exhibiting: Regular Products — Mechanical Precision Exten. 
sion, Compression and Torsion Springs, Small Wire and Flat 
Form. Services — Engineering and testing facilities to work 
“ ovine _—. A 

n Attendance: L. R. Hinsch, Pres.; Elmer McHu 
Engr.; Don Sturm, Sales Engr. “ = 


The Precision Coil Spring Co. “a 


Precision Scientific Co. ; 


Me Sil a's onl ena 9.0 corres C 515-2, C $15.3 


Exhibiting: New Products — The Automatic Reid, a record 
ing instrument for monitoring the blending of motor gasoline, | 
In-Line blending is made practical for any size refinery, Con 
relates with ASTM D323. The Loading Rack Flash Tester, 4 
“Go-No-Go” type instrument for automatically checking distillate 
fuel shipments in delivery at any bulk distributing or 
point. Prevents delivery of unsafe fuel. Correlates with 
D 56, but is more accurate than manual testing. The Automatic 
Distillation Apparatus, for automatically performing routine lab 
oratory distillations according to ASTM D 86, D 216, D 268, D447, ~ 
and D 1078. Results are automatically recorded in a fraction of 
the time required for manual distillations, and with greater a 
curacy. The redesigned Precision-Dow Dual Recordomatic Titre 
meter, a completely automatic titrating instrument. Both feeding 
of the titrant and recording of the titration curve are automate 
Titrates either aqueous or non-aqueous solutions with an a 
curacy of + 0.05 ml of titrant. 
having more than one end point. Highly colored soluticns @ 
not interfere with the titration. For ASTM D 664, D811 and 
D 939; accurate pH recording; oxidation titrations. te 
In Attendance: J. J. Kinsella, Pres.; J. Black, Mgr., Tech. Sen © 
ice Dept.; R. W. Krueger, Tech. Service Dept.; A. Stratton, Tech 
Service Dept. 


Precision Thermometer & Instrument Co. ns 
Peledeipiie 80, Penne. ............0 cece cee B38 


Exhibiting: New Products — Princo-matic Model 100 
voltmeter indicating and controlling pyrometer. This instrament 


utilizes an all-transistor controlling circuit designed about @ | 


photo-transistor assuring maximum accuracy and minimum Sp 
tenance; Princo-matic Model 200 milli-voltmeter indicating and 


N 


controlling pyrometer. This is an inexpensive, precise, temper 


ture indicator and controller of the contact make and break oe 


Regular Products — Princo Densitrol, Remote indicating, Lae 
cording and controlling model and Direct indicating i 


T-260 Princo “Magna-Set” Thermoregulator; Model 1700 


metallic dial thermometers; Industrial thermometers; 


and chemical thermometers; Melt Index thermometer/therm 


stat sets. ; 

In Attendance: Robert V. Benham, Pres.; George M. G 
Chief Engr.; Harry F. Ogden, Jr., Sales Mgr.; Gene D. Pri 
Sales Rep.; Perry M. Herron, Sales Rep. 


Process Equipment Division, 
Lapp Insulator Co., Inc. 


Exhibiting: 


ing or idle by means of a handset dial. Pump output is 
brated in 1000 increments for almost stepless flow chan 
terials used for liquid handling parts are Carpenter 
No. 20, Hastelloy C and Kel-F plastic. Regular Produc 
Auto-Pneumatic Pulsafeeder, responsive to pneumatic 1 
ments; Lapp Pulsafeeder, Manually adjusted. 

In Attendance: Victor Leipold, Sales Engr.; Gene D, Pribtity 
L. A. Sales Office; Milton Frank, San Francisco Sales Office. 
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Accurately titrates materiak — 


New Products — The Lapp “Microflo” Pula) 
feeder, an all new micro-capacity pump for flows from zem 
2400 ml per hour. Handles discharge pressures up to 1000 is 
“Microflo” Pulsafeeder has the proved no-stuffing-box feature @ 
standard Pulsafeeder and is of the diaphragm type, 

design. It is adjustable from zero to full capacity while 
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Exhibiting: New Products — P-W No. 760-A “TI” Section trough 
for ing long distances. P-W No. 17-B Drive Rivet Chan- 
nel or to provide quick assembly, extreme strength and 

in the Tubetrof System. P-W Tube Raceway to hold 
small quantities of tubing in branch runs from main Tubetrof 

P-W Tubetrof Sharp Bend Fittings for use with stand- 
ard 1%” radius bending tool. P-W Extension Connector which 
eliminates cutting of trough in the field. Regular Products—P-W 
Tubetrof, a system designed to hold instrument tubing. P-W 
Twist-Rack for supporting Tubetrof, conduit, tubing, etc. Serv- 
ices — P-W can provide a system to hold instrument tubing that 
not only makes it possible to provide maximum weight in long 
spans but eliminates cutting of trough in the field. 

In Attendance: Bill Taylor, Sales Mgr.; Kim. Koundouriotis, 
Sales Engr.; C. E. Brooks, Sales Engr.; M. C. MacDonald, Sales 
Engr.; R. S. Van Wie, Sales Engr.; Roger K. Stewart, Sales Engr. 


Radiation, Inc. 
a oa a ww wid a wiele aosn pal C 507-2 
Exhibiting: New Products — 3011-1 FM Transmitter — The 
RF Telemetering Transmitter was developed to meet the need 
for a low microphonic, low distortion, FM Transmitter, operat- 
ing in the VHF region of 215 to 235 mc, under extreme environ- 


ns. 

In Attendance: Homer R. Denius, Pres.; Jack A. Petersen, 

Appl. Engr.; George S. Shaw, Vice Pres.; W. W. Dodgson, Jr., 

Vice Pres.; Fred A. Cullman, Prod. Mgr., Parker Painter, Instr. 
Div. Mgr.; B. Yagerman, Appl. Engr. 


Radio Frequency Laboratories, Inc. 
GE ns oon ow ogie'Swdiccvionccess B 311, 312 
Exhibiting: New Products—Comvor Data Transmission Termi- 
nals for Telemetering and Supervisory Control; Voicon Terminals 
for og wrong AC-DC Instrument Calibration Standard; 


ing and Magnet Treating Equipment; Chassis 
; Sealnuts for Controls and Switches; Handles for Port- 


able 
In Attendance: Robert H. Denton, Vice Pres.; Henry H. 
Emker, Applications Engr.; David S. Kromka, Sales Engr. 


Ranarex Division, The Permutit Co. 
eS ee ie i ahs. oat aialb'ebue A 142 


Exhibiting: A large flow-diagram which will visually illustrate the 
usefulness of the Ranarex Gas Analyzer as an added industrial re- 
finement in the handling and controlling of gaseous mixtures. Ran- 
arex Instruments, portable and stationary types. A cutaway model of 
the Ranarex Gas Analyzer will be featured to aid in a more com- 
plete ng of the principle of its operation. 

Attendance: F. B. Leslie, Mgr. N. Y.; George Swem, Sales 
L. A.; H. F. Jurgensen, Field Engr., L. A.; O. B. Lyman, 
Rep. San Francisco; R. E. Burns, Sales Rep. San Francisco. 


y 

RE EST NI Sa eg Piel B 468 
New Products — Readix General Purpose Com- 
Analog to Digital Converter; Telemetered Data 
. _ ve yer a ee Meet: Controls; 
_displ-ved wi represent y otographs. 
_ Digital Computing Service (IBM CPC II); Roles 
’ Service (Electronic Assoc.) Data Reduction Service. 
: Attendance: L. FE. Schumacher, Mgr., Customer Relations; 
» Customer Relations; W. J. McGuckin, Customer 

; meering Personnel. 


A 227, 228 

New Products — 10,000 P.S.I. Needle Valves; 

Relief Valves; 6,000 P.S.I. Selector Valves, Lo 
Selector Valves —65 F to 300 F; Gage Pro- 

Regular Products — Aircraft and Indus- 

‘alves; Needle, Globe, Plug, Relief, Selector, Check. Serv- 


engineering, testing and manufacturing facili- 


: Carl Drenske, West Coast Factory Sales Rep.; 
& Gen’l Mgr.; F. C. Atack, Sales Mgr.; Haskel 
Co., Salesmen; Metropolitan Supply Co., Sales- 


Research Controls 

Tulsa, Okla 

Exhibiting: New Products — Die cast rigid-line topworks; 
specialty valves; two-piece connector stem construction; hard- 
ened trim, tantalum plugs; super pressure automatic valve line; 
pneumatic motors; specialty manual valves. Regular Products— 
Valves, instruments and controls primarily for automatic control 
of small flows, minute quantities of fluids, gases and steam; mini- 
mum hold up; linear and equal percentage characterized plugs; 
all materials of construction for handling any corrosive or dan- 
gerous fluid, stainless, nickel, Monel, Hastelloys, zirconium, Car- 
penter 20, and tantalum. pH control; pilot plant flows; minute 
continuous additive control; miniature dimersional size. Services 
— Specialized pneumatic control instrument engineering, desizn 
and manufacturing. 

In Attendan:e: Roy Horton, Partner; Paul Sanders, Partner; 
Ray Posey, Chief Engr.; W. J. Beckett, Sales; Herman E. Held, 
Sales: Ed F. Schimbor, Sales; Louise Horton, Secy.; Ruth 


Sanders, Treas. 


Revere Corporation of America 

Wallingford, Conn 

Exhibiting: New Products — Dry-reed type, hermetically sealed 
magnetic switch. Regular Products — Flow meters, level switches, 
flow switches, precision thermocouples, thermocouple lead wires, 
air flow and pressurization pick-up wires, platform type electronic 
scales, toll road equipment, etc. 

In Attendance: James L. McCoy, Vice Pres. in charge of Eng.; 
E. E. Lee, Field Engr., T. F. Solon, Field Engr., T. A. Kimberly, 
Field Engr.; Orval Wickham, Senior Project Engr. 


The Rex Corporation 

West Acton, 

Exhibiting: Regular Products — Rexolite No. 1422 UHF In- 
sulation, Rexolite No. 2200 Glass Reinforced UHF Insulation, Rex 
K-F Wires and Cables, Rex Microwall Wires and Cables, Plastic 
Insulated Hook-up Wires, Multiple Conductor Cables, Coaxial 
Cables and Resin-Glas. 

In Attendance: Angus-Campbell, Inc., West Coast Rep. 


Robertshaw-Fulton Controls Co. 
Fulton Sylphon Division 
Knoxville 1, Tenn B 414, 415, 416 
Exhibiting: New Products — “Fultrol” Thermostatic Pilot 
Controller; Room Thermostat for Electric Heating Systems, etc.; 
Float Valves for Liquid Level Control; Hot-Cold Water Mixers; 
Steam-Water Mixers. Regular Products — Temperature Con- 
trols; Pressure Controls; Metal Bellows and Bellows Assemblies. 
In Attendance: E. D. Rogers, Adv. Mgr.; G. L. Ogdin, Jr., 
Asst. Gen. Sales Mgr.; L. S. Dysart, Sales Mgr., Controls Div.; 
W. J. Hajek, Dist. Sales Mgr.; Ed. Siemion, Sales Eng. 


Robinson Orifice Fitting Co. 

ee SE as non 6 a bie oo 00-9 4 Hele ale ie A 135 
Robinson Orifice Fitting Co. of Texas 

Houston 31, Texas 

Exhibiting: New Products — Duplex Line Blind Valve and 
Orifice Fitting. Regular Products — Type E Orifice Fitting; Type 
H Orifice Fitting; Orifice Master Fitting; Orifice Plates; Meter 
Runs; Straightening Vanes. 

In Attendance: Jack D. Muff, Dist. Mgr., of Texas; Lee Burt, 
Sales Dept.; Oliver W. Muff, General Mgr. 


The Scam Instrument Corp. 

GN CHEM 0 0 KS's ores cae hos.des.s welndesel A 290 

Exhibiting: New Products — Du-All Annunciators, extremely 
compact, self-contained alarm system that are reliable in design 
and adapts to many applications such as HI-LO alarms yet eco- 
nomical. Regular Products — Industrial Alarm Systems, Model 
ACS-C; No-Drain Alarm Systems, Model SC-30; Sequential Iden- 
tification Alarm Systems, Model ACS-6. Services — Development, 
engineering and manufacturing of annunciators and electrical 
switching systems. Sales representatives in 17 cities and Canada. 

In Attendance: Cary Wilson, Pres.; Howard Warren, Vice 
Pres.; Philip Mild, Sales Rep.; Thomas Cahill, Sales Rep. 


Servo-Tek Products Co., Inc. 
Hawthorne, N. J. ..... a A 155, 156 
Exhibiting: New Products — “100” Seties Adjustable-Speed 
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Drive Electronically-Controlled AC-DC Motor Generator Set for 
General Laboratory and Testing Use. Regular Products — Per- 
manent-magnet Motors and Tachometers. 

In Attendance: Floyd V. Wilkins, Pres. 


Shalicross Manufacturing Co. 
I ra or eres FA kor gt B 480 


| Exhibiting: Regular Products — Resistors — precision wire- 
wound, encapsulated wirewound, ceramic power, miniature power, 
deposited carbon specials. Delay lines, switches, Standard Ro- 
; tary t instrument, multideck rotary instrument type. Instru- 
; ments, Bridges, decade voltage dividers, decade resistance boxes, 
: capacity analyzers, Low Resistance Test Sets, Power supplies. 
| Current Flow Test Sets, Transmission Test Sets. Services — De- 
sign, development and manufacturing facilities for the engi- 
neering, testing and production of electrical components, as- 
semblies, and sub-assemblies. 

aoe Attendance: D. H. Shallcross, Sr., Genl. Mgr.; J. C. Van 

roos. 


ore 
aa 


Shand and Jurs Co., 
SRS Ae EET IRE TOE TORT IEE B 302, 303 


Exhibiting: New Products — Telepulse Remote Reading Au- 
tomatic Tank Gage Systems. Telepulse incorporates principles 
and best equipment of telegraph and dial telephones. Reports 
liquid levels quickly and accurately over any distance within 
range of modern communications systems. Employs electrical 
impulses and can be used for pump and motor control and allied 
functions. Regular Products — Automatic Tank Gage. 

_In Attendance: Albert E. Jurs, Jr., Ch. Engr.; Eugene E. Jurs, 
Sales Mgr.; Jack S. Hawley, Design Engr.; Ralph H. Smith, Sales 


Engr. 
S. Morgan Smith Co. 

PE US Ceh esas ch be Rep ees heiedes A 222-225 
T. Louis Snitzer 

ED OI, GAN. nk. ccnp es cacvicacorcecives A 269 


Exhibiting: New Products — Behlman Engineering Invertron 
AC Power Supplies, Circuit Instruments Precision Potentiometers, 
Harry Davies Molding Plastic Products; Electro-Pulse Time De- 
lay and Gate, and Pulse Generators; Lavoie Laboratories Fre- 
quency Meters, Spectrum Analyzers, Oscilloscopes, Pulse Gen- 
erators and Crystal Ovens. Polyphase Instrument Co. Pulse 
Transformers, Transistor Analyzers, Telemetering Filters, Strain 
Gage Indicators; Universal Electronics DC Power Supplies, 
Weckesser Cable Clips. Circuit Instrument “Clutch-Pot”. Regu- 
lar Products — Behlman Engineering Model 41-D-2 Invertron 
Power Supply, Circuit Instruments Type H-750, H-750MS, BB-100, 
H-100, H-l100HT Precision Potentiometers, Electro-Pulse Model 
2140 Pulse Generator, Model 4120 Pulse Generator, Model 1310 
Time Delay Generator, and Model 2510 Digital Time Delay Gene- 
rator, Lavoie Laboratories Mode] LA-239C Oscilloscope, Model 
LA-17 Spectrum Analyzer, Model AL-61 Frequency Meter; Poly- 

hase Instrument Model TA-1A and TA-3A Transistor Analyzers. 

niversal Electronics Model U22-32-10 Unireg Magnetic Amplifier 
Regulated Power Supplies, Models 520AT-2, 500A and UP-530B 
Electronic Regulated Power Supplies. 

In Attendance: T. Louis Snitzer, Engr.; Daniel E. Carney, 
Engr.; Edward Neibuhr, Engr.; H. L. Behlman, Engr.; Edward 
Lacey, Engr. 


Solartron Electronic Group, Ltd. 
Cs a Aono 2665 c sa teetttecsekaes D 610 


Southern California Meter Association 


A ail kT ees 6 ode pop ad.e es C 526-2 
Services — Brochures and Literature describing activities of 
S.C.M.A. 


In Attendance: Glen C. Wilson, Chairman; G. G. Gallagher, 
Pres.; Philip Ver Planck, Jr., Committee; Steve Zack, Commit- 
tee; Edgar Valby, Committee. 


Southwestern Industrial Electronics Co. 
Sd shes ess Sblawe eevee Cc 530 
Exhibiting: New Products — The SIE Computing System for 

fluid flow through orifices automatically computes corrected gas 

flow from the AGA equation, integrates and reads out total flow, 
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and provides outputs for telemetering and automatic control, The 
SIE Model V Oscillator, for shaking table applications, ays 
matically sweeps vibration test frequencies. The Model MO (| 
cilloscope has 24 channels for presentation of geophysical, yiby. 
tion, and medical data. Regular Products — Model R-1 El 
tronic Voltmeter, Model M-2 R-C Oscillator, Model E-2 . 
son Bridge, Model C-6 Resistance Meter, Model D-1 D-C 
Services — Design and construction of complete seismic systems 
and other multi-channel recording equipment, test instruments, 
and automatic-control devices. 

In Attendance: Harry J. Girard, Vice Pres., Sales; Louis ¥, 
Erath, Vice Pres. Res. & Dev.; Frank C. Smith, Jr., Asst. Sales 
Mgr.; D. P. Gregg, Project Engr.; R. L. Tucker, Project Engr, 


4 


Statham Laboratories, Inc. 

ed nS Ala? 

Exhibiting: New Products — Statham Model P80 Differentid 
Pressure Transducer and Statham Series 130 Miniature Pressuy 
Transducers. Regular Products — Statham Accelerometers, prep 
sure transducers, force and displacement transducers and contr) 
units. 

In Attendance: Wm. B. Warren, Senior Appl. Engr.; A, P, 
Beard, Appl. Engineer; H. C. Barefoot, Appl. Engr. 


Stratos, Div. 
Fairchild Engine and Airplane Corp. 

SS ee D 62! 
Streeter-Amet Co. 

SNOWMEN Conc ces knd ed epnesaeesa’ A 195, 1% 


Exhibiting: New Products — A line of modular printing 
ment to operate from various types of input and complete 
data reduction and handling accessories punch tapes, busines 
machine cards, etc. Regular Products — Recording counten 
electrical weighing systems. Remote readout and telemetering 
unit. 

In Attendance: V. C. Kennedy, Jr., Vice Pres.; Com 
Graham, Sales Supervisor; R. A. Voll, Field Engr.; W. J. Wym, 
Sales Engineer. 


Stroud Enterprises, Inc. 

Les Angeles 64, Calif. 2... 0... cece cee cee C 503 

Exhibiting: New Products — Electrical Read-out Counter, 
Services — Products to be exhibited, outside of the counters, at 
various mechanisms, cameras, a Hi-speed Bearing, ete. Thee 
products are not on the market. However, they are available @ 
a development basis; that is, these items, especially in the photo 
graphic field, would be developed to fit the customers § 
tions, Prototype models of previous developments will be di 
with literature and personnel available to answer questions regard: 
ing these services. We have a research and development & 
gineering department which works on new items of our own 
sign, in addition to the specifications of our customers. 

In Attendance: Otto R. Nemeth, Pres.; and/or Chester P. 
Guziel, Sales Mgr.; and/or John S. Burton, Chief Engineer. 


The Superior Electric Co. 

a Se 6 tad o's nn 6 ok Ree A 292, 23 

Exhibiting: New Products — Tubeless Magnetic Stabiline At 
tomatic Voltage Regulators; Type TM are the newest 
to a complete line of voltage control apparatus. Wit 
or moving parts it provides constant voltage regardless of line 
voltage or load changes. Where failure under the most 
operating conditions cannot be tolerated, or where service is not 
a possibility over long periods of time, Stabiline Type TM, is ® 
necessity. Luxtrol Light Control (Fluorescent Application) ; 27 
WBD 360 can be used to control up to a maximum of 6 tomy 
watt rapid start fuorescent lamps. Although the Luxtrol ‘ 
Control is used as a reactor for this type of operation, the 
smooth, flickerless performance is achieved as with at 
former action in controlling incandescent lamps. The fluoreste® 
lamps must be rapid start (not instant start) type 40W 
These lamps are offered in a variety of colors. Only the bala 
specifically designed for this application may be used. = 
last is required for each lamp and high power factor ballasts & 
recommended. Regular Products — Powerstat Variable Tene 
formers; Stabiline Automatic Voltage Regulators. Services 
Powerstat Variable Transformers provide a continue - 
able output voltage from A-C power line. Stabiline 
Voltage Regulators maintain a constant output voltage 
of line or load changes. 
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ndance: A. B. Nelson, Pres.; J. S. Louden, Sales Mgr.; 
os Williams, Calif. Dist. Sales Mgr.; M. Hollingsworth, Sales 
Engr.; M. Stokem, Sales Engr. 


Superior Tube Company 
Norristown, Pa. 79 ecoseevecveeevee vee ee eoeenveeeee8 Cc 519-2 
New Products — Superior’s wide range of 55 


ferrous and non-ferrous alloys manufactured in small diameter in- 
strument line tubing is now offered in lengths up to 75 ft. Capil- 
lary tubing in carbon and stainless sieels, nickel and nickel alloys 
is now available in long lengths up to 250 ft. The coil diameters 
of this new long length tubing are 18 inches and 30 inches. 
Regular Products — Bourdon, Capillary, Hypodermic Needle, 
Hydraulic, Super Pressure, Shaped, and general mechanical tub- 
ing produced in Stainless Steels, Carbon Steels, Alloy Steels, 
Nickel Alloys, Beryllium Copper, Titanium and Zirconium. Serv- 
ices — Consultations can be arranged to service any problems con- 
nected with the selection, installation and fabrication of tubing 
with our staff of metallurgists, production engineers, and quality 
control enginees. , 

In Attendance: W. O. Nussear, Jr., Sales Promotion Mgr.; D. 
W. Titlow, Adv. Mgr. 


Suprenant Mfg. Co. 
STEERER ECE EEEL ETE oe A 165 
Exhibiting: New Products — Miniature coaxial cables with 

teflon dielectric, extruded teflon and kel-f insulated wire color 

coded in solid colors or striped colors on white background; low 
temperature tubing and jackets; high temperature hook-up wires; 
wires for miniaturization; complete range of wires and cables for 
electronic and aircraft industry; many of wires and cables 
with broad temperature ranges and excellent cables with broad 
temperature ranges and excellent electrical properties, in stand- 
ard construction and custom engineered. 

In Attendance: Mel Kalb, Installation Engr.; Bob Sanger, In- 
stallation Engr.; Hugh Robinson, Sales Eng; Ralph Watson, 

Sales Engr.; E. M. Kuhl, Industrial Div. . 


Taylor Instrument Cos. 

Resmenter 1; iV. au vecs ic eS B 436, 437, 438 

Exhibiting: New Products — Taylor Flex-O-Timer Times- 
Program Controller, a versatile, precise and easily operated in- 
strument for timed-program processes, controlling pneumatic 
and/or electric operated functions. Direct time settings are made 
on a total of eight functions, each of which provide an aggregate 
of 20 “on” and “off” stops. Regular Products — Taylor Transaire 
Differential Pressure Transmitter, an exceptionally sensitive, sim- 
plified transmitter. Catalog No. 333RD; Taylor Transet Indi- 
cators, Recorders and Controllers, Graphic panel installation; 
Taylor Fulscope Recorders and Controllers. Conventional panel 
installation. 

In Attendance: F. S. Ward, Genl. Sales Mgr.; A. J. rug 
Indus. Sales Mgr.; G. E. Heller, Div. Sales Mgr.; G. E. How 
Mgr. Application Engr. Dept.; G. H. Linsley, Regional Mgr.; 
J. G. Ziegler, Application Engr.; J. E. Philpot, Industrial Sales; 
L. Przybyla, Industrial Sales; H. S. Roemer, Industrial Sales; A. 
J. Fink, Industrial Sales Mgr., (L. A.); E. L. Peatross, Indus- 
trial Sales; C. R. Carkeek, Industrial Sales; G. A. Chappell, 
Jr., Industrial Sales. 


Technical Charts, Inc. 

ere 0a: 08s: Gos is odie bet oben aes A 175, 176 

Exhibiting: Regular Products — Charts for Recording Instru- 
ments. Services — Standard and Special Charts — Strip, Cir- 
cular or Rectangular — for all types of sey ; Instruments. 

In Attendance: M. B. E. Clarkson, Genl. Mgr.; W. M. E. Clark- 
son, Prod. Mgr.; W. L. Jones, Factory Sales Dept.; J. R. Fienesey, 
Factory Sales Dept.; E. G. Reindel, Genl. Sales .: W. E. 
Marsh, Asst. Sales Mgr.; J. G. Simpson, Dist. Mgr.; J. L. Cour- 
tois, Dist. Mgr.; J. A. Reindel, Dist. Mgr. 


Tektronix, Inc. 
Posten’ F, Geer oi eiviin ce aks Ow B 461, 462 
Exhibiting: New Products — Type 541 Fast-Rise Oscilloscope; 
Type 545 Fast-Rise Oscilloscope; Type 532 DC to Sme Oscillo- 
scope; Type 570 Characteristic-Curve Tracer; T 310 Port- 
able DC to 4mc Oscilloscope; Type 360 Indicator Unit. Regular 
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C 503 Swanson Engineering Co. Products — Other oscilloscopes, square-wave generators, time- 
‘ounter, Inglewood, Calif. ee Cc 518 mark enerators, and special waveform generators. 
me In Attendance: W. K. Dallas, Field Engr. Mgr.; G. E. Bauder, 
ithe Nis Rtend Co. Field Engr.; Development Engr. 
COD oo obs ode weed eee ouy seks B 481-1 


Exhibiting: Various components comprising complete Autronic 
Process Control Systems. 

In Attendance: FE. H. Bellard, Vice Pres., Sales; Kenyon 
Swartwout, Exec. Vice Pres.; C. J. Swartwout, Chief Res. Engr.; 
M. M. Ward, Sales Mgr.; R. J. Jones, Asst. Sales Mer.; R. E. 
Anthony, L. A. Reg. Prod. Mer. 


Sphinx American Co. 
Swiss American Jewel Bearings Co. 

I We aed ola cue hbeeaccene A 124 
Exhibiting: Regular Products — Screw machine parts, gears, 
Pinions, hairsprings, jewel bearings, small drills, etc. 

In Attendance: Henry Nomburg, Partner; H. H. Botie, Part- 
ner; Samuel Levin, Associate; Walter Blaha, Associate; K. L 
Downs, Associate. 


Swissomatic Products 
Santa Monica, Calif. ................. B 315, 316, 317 


Exhibiting: Regular Products — Swiss automatic screw ma- 
chine manufacture of precision parts for instrument manufactur- 
ers, m; “Ary, and commercial users. Capacity from .016 in. 
to 1.250 in. diameter; lengths to 3.75 in. and in some cases much 

. ances as close as .0002 in. where necessary. These 
m parts are made from ivory, lucite, meatls, micarta, 
plastics, teflon, etc. 

In Attendance: A. A. Anderson, Pres.; Harris Anderson, Cost 
Analyst; pastry Berber, Mach. Operator; Bill Bernarding, Plant 
ae les W. Callahan, Plant Supt.; Rose T. Carlson, Office 

Pe Nathan L. Ellena, Prod. Engr.; Robert Fleet, Asst. to the 
Chieg Alex Goodfellow, General Plant Supt.; Kenneth K. King, 


on Combector; Gladys M. Miller, Expediter; Florence M. Ton- 


_ September 1955 


Telecomputing Corp. 
ee er ere ere Cc 541 


Tenney Engineering, Inc. 

Calan, FOS See ic 00.0.0 bin ondmeiueveabeun A 173 

Exhibiting: New Products — “Tenney-Mite”, small size, low 
cost chamber for high or low tem. testing, or for use as a bath or 
oven. Interior capacity 144 cu. ft. Recommended for testing 
instruments, electronic components, etc. Three low temp. ranges 
available: —40F, —100F, —120F. Five separate vertical and 
horizontal arrangements of its two cabinets are possible, with a 
front or top opening door. Swivel casters may be added. Regu- 
lar Products — Temperature & Humidity Chamber, 10 cu. ft. in- 
terior (TH-10). Services — Complete design, engineering, con- 
sultation and manufacturing of every type of environmental test- 
ing equipment; and a complete line of air conditioning and re- 
frigeration equipment. 

In Attendance: Donald E. Hughes, Sales Engr.; George O. 
Thorson, Sales Engr.; Martin Schletter, Sales Engr.; Thomas B. 
Low, Field Engr. 


Thermo Electric Co., Inc. 

Saddle River Twp., Rochelle Park P. O., N. J...B 404, 405 

Exhibiting: New Products — Indicating Controller which in- 
dicates actual temperature as well as set point on 12 in. dial. It 
has a continuous high speed control action and indicates the 
temperature it is controlling at all times. This model is avail- 
able with two position or pulse proportional controls; Selectro 
Switches in thermocouple, key switch rotary and push button con- 
trols; Constant Temperature Reference Junction, Self-Balancing 
Indicator with built-in key switches, hi-temperature resistance 
bulbs. New “Ceramo” wire consists of thermocouple material 
conductors surrounded by magnesium-oxide insulation, with seam- 
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less metal tubing overall. “Ceramo” can be bent on a radius as 
small as its own diameter. It will resist not only a hammer blow 
but pressures up to 40,000 psi. These wires have excellent re- 
sistance to temperature, moisture, chemicals, petroleum products, 
atomic radiation or abrasion. Regular Products — Pyrometer and 
Thermometer Indicators and Controllers; Temperature Monitoring 
Systems; Pyrometers, Thermocouples, Extension Wires, Conector 
Panels, Quick Coupling Connectors and Accessories. Services — 
Complete design engineering and development for the aviation, 
petroleum, chemical, plastics, power, metal working, electrical 
automation and process industries. 

In Attendance: Stan Brown, S. R. Brown Co., So. Calif. Sales 
Rep.; Tom Collins, S. R. Brown Co., So. Calif. Sales Engr.; 
Maury Chase, Calif. Instrument Cerp., San Francisco, Sales Rep.; 
Wm. Wright, Wright Industrial Products, Texas Sales Rep.; 
Glenn O. Carson, Wash.-Oregon Sales Rep.; F. S. Walter, Pres.; 
J. H. Collins, Sales Mgr.; C. A. Doak, Sales Engr. 


Tracerlab, Inc. 
I re ora gc sep Stee oS ob cabs B 354, 355 
Exhibiting: New Products — Tracerlab will exhibit for the 


first time its Five Peak Analyzer for routine radiation spectrum 
analysis work and industrial process control. Also on display 
for the first time will be a gauge for determining per cent sulfur 
in hydrocarbons through the use of K capture X-ray absorption 
measurements, a uranium ore analysis unit, a portable shallow 
hole logging devics and a pipeline interface marking system. 
Regular Products — Automatic Beta Gauge, SC-34A Precision 
Ratemeter, SC-18A Superscaler, SC-40 Plug-In Ratemeter, P-20A 
Scintillation Counter, SU-1H Radiation Survey and Dosage Meter, 
SU-3C Laboratory Monitor, SU-14 Alpha Beta Gamma Survey 
Meter, TGC-1 Geiger Tube, K-112 Pocket Dosimeter, Film Badges, 
Displays on Coke Level Gauge and Fluid Catalyst Density Meas- 
uring Equipment, Reference Sources, and assorted accessories. 

In Attendance: T. L. Kelley, West. Div. Sales Mgr.; J. O. 
- L. A. Sales Rep.; George McKewen, Industrial Prod. 
Mgr. 


Traid Corporation 

Sherman Oaks, California 

Exhibiting: New Products — Traid 500 high-speed l6mm mo- 
tion picture camera, 200 f.p.s., 200 ft. capacity, timing lights, 
heaters, built to withstand severest environmental conditions; for 
use in missile research, testing, and scoring; wind tunnels; rocket 
motor evaluation; laboratory research and many types of photo- 
graphic instrumentation. Flight Research 16mm and 35mm syn- 
chronous motion picture cameras, each operates at 5, 10, 20, and 
40 frames-per-second; maximum divergence of shutter openings 
between any number of these cameras operated together is 1.5 
milliseconds (approx. 5 degrees of shutter position at 10 f.p.s.) ; 
used for flight testing planes and missiles, airborne fire. control 
evaluation, missile tracking, bomb spotting, and various laboratory 
research projects. Traid 30, 16mm date recording camera, pulse 
operation 0-8 f.p.s., 50 ft. capacity. Vanguard 16mm reader for 
data reduction. Auto zoom lens, 16mm zoom lens, 5 to 1 focal 
length range; zoom, focus, and iris remotely controlled. Regular 
Products — Traid 200 high-speed 16mm motion picture camera; 
Automax 35mm data recording camera; Traid 71 high-speed 35 
mm motion picture camera; Traid 70 high-speed 16mm motion 
picture camera; Traid 100 16mm missile camera; N-19 16mm Bell 
& Howell gun camera; Accessories for 16mm and 35mm cameras. 
Services — Research, development, and engineering of high-speed 
and data recording cameras and accessories for photographic in- 


strumentation. 
In Attendance: Fred G. Roberts, Jr., Pres.; Mark MacIntosh, 
Exec. Vice Pres.; R. F. Peterson, Sales Mgr.; Melvin Meeker, 


Salesman; Carl J. Stauff, Salesman. 


Trinity Equipment Corp. 

ES EEL ee Pe C 509, 510-1 

Exhibiting: New Products — Multi-Point Thermocouple As- 
semblies, showing Trinity designs for multipoint thermocouples. 
Hydrogen Probes, probes that may be used to detect and meas- 
ure the amount of atomic Hydrogen corrosion in a process. Purge 
Thermocouple Assembly, an assembly used to extend the life of 
costly thermocouples by the use of purge gas. Regular Products 
— Thermowells, Trinity standard “T” series thermowells; Double 
Bore Thermowells, Flanged, Screwed and Weld type, two hole 


thermowells. Services — Trinity Engineering offers its services 
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for the construction of process equipment such as reflux heads, 
grease viscometry propane flash pots, etc. 

In Attendance: George R. Feeley, Pres.; James V. Mannion, 
Vice Pres.; Edward M. Feeley, Sales Mgr.; Maynard §, Northup, 
Jr., Mgr. Customer Service Dept. 


United Electric Controls Co. 

Weaietewa 72, Mars. ... 2.0... ee B 304 

Exhibiting: New Products — Type E32N Indicating Tempers. 
ture Control. Regular Products — Temperature, Pressure and 
Vacuum Controls of many types. 

In Attendance: N. F. Dundas, Rep. 


Unistrut Products Co. 
Oa so oic'a de wk cs Ue San Shep ee A 145, 146 
Exhibiting: Regular Products — Unistrut system of metal 


framing for panel and instrumentation application. 
In Attendance: Edwin A. Nickel, Adv. Mgr.; A. J. Croze, Vice 


Pres. 

Unitek Corp. 
ES SS er: C 535 
Exhibiting: New Products — Weldmatic Model 1020 Heavy 


Duty Precision Welder. A new stored-energy welder for joining 
the heavier materials found in instruments and electronics work, 
Welds sheet metal 0.0005 through 0.035 in. thick and wires from 
0.001 to 0.095 in. diameter. Joins nearly all materials, including 
dissimilar metals, without discoloration, excessive deformation 
or metallurgical change. Weldmatic millisecond weld time pro- 
duces superior results rapidly and easily. Regular Products — 
Weldmatic Model 1015 General Purpose Welder; Weldmatic 
Model 1012, Tweezer Type Welder; Weldmatic Model 1016 Strain 
Gage Welder. 

In Attendance: Kirk Zumwalt, Sales Mgr.; Ed Mayo, Pres.; 
Frank Johnson, Vice Pres.; Frank Page, Consultant Engr.; Ralph 
Hunsicker; Bill Rounsfull; Frank Miller. 


United States Gauge Div., American Machine and Metals, Inc. 
I ig oa cs oS a a6 Swe he o:> ae B 470-473 


Exhibiting: New Products — Arc-Loc movement with nylon 
faced arc-tang segment incorporated in complete full line of new 
Supergauges, Solfrunt Gauges, and Test Gauges. All sizes to 
8% in. now available from stock; New diaphragm actuated Re 
ceived Gauges and Low Pressure Gauges, rotatable and non-rote- 
table, single and duplex in 3% in. size; all standard back flange 
and front flange 4% in., 6 in., and 8% in. sizes available; Ne 
Pressure and Temperature Pilot with proportional feedback dia- 
phragm and relay; indicating, direct set, with back connection 
is standard. External adjustment and side or bottom connection 
is available on production orders; New portable 6 in. Tempere- 
ture and Running Time Recorder integrally wired for plug-in op 
eration; New Universal Angle Industrial and Dial Thermometers 
in all standard sizes. Regular Products — Steel case pressure 
gauges, all standard sizes; Welding gauges from 114 in. to 2% in. 
in all standard ranges to 4000 psi; Boiler gauges and th 
ters; Supergauges; Quality iron case gauges; Double spring gear 
less sprayer gauges; Air column controls; Ammeters 
meters; Panel mounted automotive type gauges; Chemical gauges; 
Flow meters; Refrigeration gauges; Pressure switches, indicating 
and non-indicating; Dial thermometers; Standard sizes of pres 
sure land temperature recorders; Air operated and eleciric r 


erated recorder controllers; Humidity recorders and controllers; 


Altimeters; Airspeed indicators; Manifold pressure gauges; 


craft engine gauges; Aircraft hydraulic gauges; Aircraft oxyge? 4 


gauges; New Aircraft Products: 1 in. Hydraulic Pressure 
with new clamp-on mounting; New differential type Thrust 


ter; Low pressure, single pole, double throw, Pressure Switch; 2 


in. Duplex Synchro Indicator; 2% in. Duplex Indicator; Para- 
chute Release device actuated by altitude and time; New 


cator. 


Sales; V. K. Darnell, Sales Rep.; D. R. Lamiman, Field 


Torque — 
Pressure Transmitter; 2 in. Amplifier-Servo type Sensitive Indi- i 


In Attendance: Phillip Johnston, Genl. Sales Mgr.; C. HL Kaut- 4 
man, Field Sales Mgr.; Eugene Ponder, Field Mgr. — Aircraft 


Mer.: M. W. Truesdell, Field Sales Mgr.; A. E. LeVan, ™ + 


Instrumentation Eng.; Jos. A. E. Hindman, Adm. — 
Sales. 
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ds, Electrical Motors Inc. 

yr NE MES AP Fad ay ln ig at AP C 542 
ma) Exhibiting: New Products — Varidrives with Varitrol con- 
Ip, trol will be featured in the U. S. Motors Booth. This pneumatic 


control provides automatic speed changing of the varidrive vari- 
able speed motor in response to any one of a multitude of vari- 
ables: flow, temperature, liquid level, pressure, humidity, speed, 
waght, linear velocity, position, etc. Varitrol operates on a 3 
ty 15 psi signal which has long been a standard in the field of 

ic instrumentation. An operating Varitrol display will 
be in the booth. Regular Products — U. S. Varidrive, compact, 
all-in-one package variable speed motor. This unit is composed 
of a constant speed electric motor, variable-pitch sheaves transmis- 
sion, and integral gearing where required. Available from % 
to 60 H.P., the Varidrives have been serving industry for more 


than 20 years. 
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U. $. Engineering Co., Inc. — Div. of Litton Industries 
TTC oS, . 5 bona + Whe ote 804 € tok A 263 
Exhibiting: Regular Products — Electronic Hardware Termi- 

nal Boards; Printed and Etched Circuits. 

In Attendance: W. C. Simonite, Sales Mgr.; Joe Michaux, 

Salesman; Ken McNabb, Salesman. 


United States Air Force 
U. $. Air Force Orientation Group 

Wright-Patterson AFB, Ohio ...... C 536, 537, 538, 539-2 

Exhibiting: The role of modern chemistry in the development 
of aviation is shown in a special exhibit titled “Chemistry Flies,” 
to be presented by the U. S. Air Force at the Instrument Society 
of America’s 10th Annual Instrument Conference and Exhibit at 
the Shrirs Exposition Hall, September 12 through 16. The ex- 
hibit depicts the seldom-heralded work science is performing to 

ip America’s aerial armada for flying higher, faster, farther. 

main avenues of development are shown and explained. 

They are the airframe, the engine, and air crew equipment. Actual 
samples of newly developed metals, ceramics, plastics and fabrics 
are incorporated in the display so visitor to the exhibit can see 
and feel these unique products of modern scientific research which 
are helping to push forward the frontiers of aviation. “Chemis- 
try Flies” was designed and built by technicians of the USAF 
Orientation Group of Wright-Patterson AFB, Ohio. 


SS lf Soa BS Fa a 


s- 


U.S. Atomic Energy Commission 
et ce se oh e ie C 532, 533 
In Attendance: Robert L. Butenhoff, Chief, Radiation In- 

struments Branch; Richard W. Johnston; Frank C. Legler; L. 

Joe Deal; W. T. Armstrong; Herbert W. Talkin. 


U. S. Navy 

ES 2's. 0 ds xe wn p4A% od Lado vw bee Cc 540 
_ Exhibiting: New Products — New developments in the naval 
mstrumentation field. Services — Electrical outlets. 

In Attendance: Captain D. P. Tucker, Commanding Officer, 


mary os Naval Research, Pasadena, Calif.; Reps. of 
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Exhibiting: New Products — Alcar, Ultrasonic Soldering De- 
vices; FXR Microval Package; Volkers & Schaffer Hushed hie. 
= ; Specific Products Turns Ratio Bridge; Emcor, 
new Consoles; Electro-Devices Subminiature Toroid Coil 
MV. ; Canoga Corp. Wobbulator & Ferrite Isolators; Millivac 
“I9C Noise Meter & MV-27C. Regular Products — Alcar In- 

; Bird Electronics ; Canoga Corp.; F-R Machine Works; 
a Devices ; Elgin Metalformers; Millivac Instruments; Shall- 
bs Mig.; Specific Products; Technical Developments; Volkers 


In Attendance: J. C G O ;V.L G 

rt Toke atl : e roos, Owner; V. L. van Groos, Gen. 
’ > gr.; John Cowley, Design Engr.; Jim 

Shermy.:1, Res. Engr.; T. H. Carroll, Tech. Engr. 
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Compton, ~~ B 356, 357, 358 
Exhibiting : New Products — The recently developed Pulse 
Code Telemetering System for transmission of tank liquid level 


ember 1955 




































and temperature information. System is extremely versatile and 
may be used for operating controls, alarms, etc. using liquid in- 
formation as the activating medium. Distance of transmission lim- 
ited only by availability of communication facilities such as tele- 
phone lines, micro-wave, etc. Regular Products — The “Varec” 
Electronic Gauger, which is now well known to industry, will also 
be shown. In addition, the complete line of automatic tank gauges 
and other tank accessories will be available for inspection. Serv- 
ices — The Vapor Recovery Systems Co. has devoted the past 27 
years to the design, development, and manufacture of accessories 
for storage and field operating tanks. Sales offices maintained at 
Compton, Calif. and New York. Sales representatives strategical- 
ly located throughout the United States, Canada, Mexico, and 
South America. Licensed manufacturers in both England and 
France. 

In Attendance: George E. Denny, Vice Pres.; H. Dickinson, 
Chief Electronics Engr.; W. G. Hein, Chief Engr.; R. V. Long, 
Sales Dept.; M. Kilrain, Electronics Engr.; J. Johnson, Sales Engr. 


CNOLIGIMNYS 


Varian Associates 

Paes, Ge ss oc i cee een eee A 191, 192 

Exhibiting: New Products — e-p-r Spectrometer, an important 
new tool for the analytical chemist. Operation is ba on prin- 
ciples of electron paramagnetic resonance; Model G-10 Graphic 
Recorder, an unusual new low-priced recorder for continuous 
graphic display of data. Regular Products — Model V-4300B 
High Resolution n-m-t Spectrometer; Model V-4007 Six-Inch 
Laboratory Electromagnet; Model V-2200 Regulated Magnet Pow- 
er Supply. 

In Attendance: Russell H. Varian, Pres.; H. Myrl Stearns, 
Vice Pres. and Gen. Mgr.; Ralph W. Kane, Mgr. Special Prod. 
Div.; Emery H. Rogers, Sales Mgr., Special Prod. Div.; Martin 
E. Packard, Director of R-F Spectroscopy Research; James N. 
Shoolery, Director, n-m-r Applications Lab.; Harry E. Weaver, 
Director, e-p-r Applications Lab.; Forrest Nelson, Engr.; William 
Dersch, Applications Engr.; Ken Trigger, Physicist. 


CG. H. Vaughan Co. 

Penman VE, kk cake ee vee ke eee A 268 

Exhibiting: New Products — Process Control Gas Analyzer, 
Mfg. by Gow-Mac Instrument Co.; Miniature Air-Damped Ac- 
celerometer, Mfg. by Northam; Flush Diaphragm Pressure Pick- 
up for 500 F, Mfg. by Northam. Regular Products — Thermal 
Conductivity Cells; Portable Gas Analyzer; Pressure Pickups; 
Accelerometers; Position Indicators; Carrier Systems. 

In Attendance: J. L. McFadden, Pres. Gow-Mac Instru. Co.; 
Eugene Bollay, V. Pres. North Amer. Instru. Co.; Patrick Chase, 
Chf. Engr. North Amer. Instru. Co.; John Tavis, Trod. Head, 
North Amer. Instru. Co.; Bernard Helfand, Sales Mgr., North 
Amer. Instru. Co.; George Vaughan, G. H. Vaughan Co. 


Veeder-Root Inc. 

OE ey RR a Rata Bae ee Be” B 428, 429 

Exhibiting: New Products — New counters for use in the field 
of instrumentation will be shown and described at the show. 

In Attendance: R. W. Russell, Dist. Engr.; T. Nelson, Field 
Sales Mgr.; G. L. Logan, Sales Mgr.; L. W. Goodhue, F. Somers 
Peterson Co.; R. G. Strong, F. Somers Peterson Company; M. 
R. Pett, F. Somers Peterson Co. 


Wac Engineering Co. 

UE: te Sch + 66s Cee v5 sae bee eee D 600 

Exhibiting: New Products — Electronically controlled 100:1 
Speed Ratio Alternating Current; Induction Motors having near- 
ly constant torque over entire speed range. Close speed regula- 
tion regardless of wide fluctuations in input voltage and frequen- 
cy. Made in motors % inch miniature to integral horsepower 
sizes. Regular Products — Micro-wave Test Equipment and com- 
ponents, including Dummy Loads, Slotted Lines, Probes, Adapters, 
Detector Mounts, Shorts, Wavemeters, etc., also, Special voltage, 
speed and frequency regulators, Special rotating capacitors, Cable 
measuring apparatus, Vibration pick-ups, etc. Services—Research 
and development in electro-mechanical fields of control and in- 
strumentation, with production capabilities and facilities to meet 
quantity requirements. 

In Attendance: W. A. Charbonneaux, Partner; E. T. Char- 
bonneaux, Partner; Charles H. Meuche, Sales Engr.; John J. 
Velesky, Proj. Engr. 
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Waliace & Tiernan, Inc. 

Belleville 9, New Jersey.............. B 474, 475, 476 

Exhibiting: New Products — Massometer and pneumatic scale 
feeder for continuously weighing flowable solids. Regular Prod- 
ucts — Low Pressure Gages; Absolute Pressure Gages, Dial Ma- 
nometers; Mercurial Manometers, Barometers and Pressure Con- 
trollers; Gravimetric feeders; volumetric feeders; and continuous 
weighers for flowable solids. 

In Attendance: W. F. Haring, Mgr. Instrument Sales; R. B. 
Martin, Mgr. Industrial Sales; L. E. Demler, Mgr. Tech. Sales; 
K. A. Keirn, Mgr. West. Div.; L. E. Heiman, Dist. Engr. 


Warren Electronics, Inc. 

so Sols Son 5's WK Gk dose oe 08's C 504 

Exhibiting: New Products — Spectracord, Spectrophotometer 
Recorder. A complete ratio recording instrument for complete 
coverage of ultraviolet, visual and near infrared regions of the 
spectrum. Features ia:lude choice of recording in either ab- 
sorbance or transmittance, and provisions for reaction kinetics. 

In Attendance: George D. Butler, Vice Pres.; Alfr-~ D. 

Pirone, Ch. Engr. 


Waterman Products Co., Inc. 

i OM cs sn wna dis eae cceceesc A 295 

Exhibiting: Regular Products — Pocketscopes; Pulsescopes; 
Rakscopes and Rayonic Cathode Ray Tubes; Probe and allied 
accessories. Services — Designers and Manufacturers of Diversi- 
fied Electronic Equipment for Industry. 

In Attendance: J. M. Boyle, Field Engr.; W. J. Sharp, Mgr. of 
Catalog Sales; V. T. Rupp & Associates, Sales Engr. 


Waugh Engineering Company 

NS a aw css de be dc 0 die chs eens A 148 

Exhibiting: New Products — Compact airborne fuel flow 
meter and totalizer using compact magnetic amplifier only. High 
speed pulse rate converter for measurement of flow transients. 
Simplified industrial flow meter with no electronic circuitry. Reg- 
ular Products — Series FL Flow Pickups; Series FR Pulse Rate 
Converter. 

In Attendance: Charles C. Waugh, Pres.; John M. Muhleman, 
Chief Engineer; Richard L. Kater, Rep.; George V. Bolton, Rep.; 
Charlotte Turner, Hostess; Lorraine Waugh, Hostess. 


Weatherhead Co. 


Cleveland, Ohio ............. bei sae 6.9i9'¢ o: B 332, 333 


W. M. Welch Manufacturing Co. 

ia Nm ahi. seil’s eek oe ees A 294 

Exhibiting: New Products — Densichron Automatic Integrat- 
ing Timer, Controls Projection printers and roll paper feed de- 
vices automatically. Exposure control is completely automatic; 
Prism Monochromator, Spectral Range 400 to 700 millimicrons, 
effective aperture f 4.5. Slit width 0 to 20 millimicrons. Equipped 
with tungsten filament lamp; Microdensitometer, uses Densi- 
chron lizht pickup, Single Beam Projection Type Densities 0 
to 4 ar~ possible; Vented Exhaust Duo Seal Vacuum Pumps, 
vented exhaust eliminates vacuum problems due to water vapor 
and solvent vapor; Densichron “10” Photometer, 10 times Phto- 
metric sensitivity of regular Densichron. Regular Products — 
Densichron Photometer No. 3830A; Densichron Transmission 
Densitometer No. 3835; Densichron Reflection Densitometer No. 
3836; Duo Seal Vacuum Pumps No. 1402B; Electrical Measur- 
; cm maes Assorted; Laboratory Scales No. 4048, 4045, 


In Attendance: R. C. Hoffman, Sales; C. R. Williams, Sales. 


Westberg Mfg. Co. (Westach) 

a a MS was oor 6 a « wibiy as A 274 

Exhibiting: New Products — Electronic Speed Indicator for 
high speeds to 150,000 RPM; Portable wind speed indicator for 
forestry service, weather bureaus, etc.; Moisture Meter for fruit 
dryers, orchardists, etc.; Portable engine tester the Auto Aid for 

engine service trades; Differential speed indicators for ac- 

curately balancing news paper reloaders, etc. Regular Products— 
Cat. X35 engine tachometers; Cat. X8 and X8C for outboard en- 
gines; Cat. wind speed and direction indicators; Cat. F In- 
dustrial speed indicators. 

In Attendance: V. L. Westberg, Pres.; Al Stiles, Sales Mgr.; 
Al Krueger, L. A. Salesman. 
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Western Control Equipment Co. 


Exhibiting: Regular Products — Aero-Research Fluid Floy 
and Temperature Measuring Probes; Kendall Regulators; Ty. 
mount Manometers; Skinner Solenoids Valves; Bellogram Seals: 
G. C. Wilson Timers. , 

In Attendance: R. Stuart Gibbs, Partner; Howard L. Miller, 
Partner; Dwain D. Short, Field Engr.; R. Roy Williams, Field 
Engr.; Dick Hudson, Field Engr.; Graham F. Wilson, Field Engr, 


Western Electronic News 

hee Mammpetes 6; Coll... ccc ccccccvece seen A 259 

Exhibiting: New Products — This business publication's edj. 
torial and advertising services will be presented; free circulation 
of latest issue featuring ISA show will be made, and free-syb. 
scription applications will be available. 

In Attendance: Maurice A. Kimball, West Coast Sales Rep, 
Marvin J. Schuler, Managing Editor. 


West Instrument Corp. 
Chicago 22, Ill. 
Exhibiting: New Products — Tubeless Strip Chart Potentiome- 

ter Recorder, this recorder has features never before introduced 

in a recording instrument. Some of the outstanding features 
are, completely tubeless, chart speeds can be changed without re 
placing gears, Multipoint units can used at any number of 
points, selected by the user up to 20 Points. Regular Products— 

Temperature Controllers (Gardsman Brand); Temperature Ind- 

cators (Veritell Brand); Temperature Recorders (Marksman 

Brand) ; Pyrometer Accessory Equipment. Services — Engineer 

ing and building of complete contro] systems for plastic m- 

chinery, furnaces, kilns and process equipment. 

In Attendance: Richard K. West, Pres.; William C. West, Jr, 

Res. Dir.; Ardmore M. Willer, Asst. Sales Mgr.; Martin Neimand, 

Sales Engr.; Carl Hoffman, Sales Engr. 


Weston Electrical Instrument Corp. 

My hike wk Bade ss oc 4.00 «0 00 See A 247, 248 

Exhibiting: New Products — Weston Model 249 Pocket Size 
Clamp Volt Ammeter. Regular Products — Laboratory Portable 
Instruments; Panel Instruments; Switchboard Instruments; Test 
Equipment; Aircraft Instrument; Tachometers; Inductronic Com 
trols for measuring and controlling; Sensitive Relays; Tempe 
ture Measuring Instruments; Recording and Controlling Instn 
ments. 

In Attendance: H. M. Ricks, Gen. Sales Mgr.; Carl E. John 
son, Sales Engr.; C. B. Denton, Adv. & Mktg. Mgr.; Thomas B. 
Keefer, Sales Engr.; James Edmonds, Sales Mgr. General Instre 
ment; Willard W. Parker, Sales Engr.; Herman E. Held, Mg 
San Francisco Office; Frank J. Thoma, Sales Engr.; E. S. Sievers 
Mgr., L. A. Office; William D. Gossett, Sales Fngr.; John D. 
Farneman, Sales Engr. 


Wheelco Instruments Division, Barber-Colman Co. 
EE Se eee Cre A 169 
Exhibiting: New Products — Wheelco Instruments Division 

of Barber-Colman Co. will introduce a new Potentiometer Typ 

Recorder both in the single point and the multi-point 

tions. In addition to this, there will be introduced a 

cating type Potentiometer Controller. Regular Products— 

co will be exhibiting the Model 405 and Model 407 Ca 

Working demonstrations will be presented. Services — 

Instruments Division has a nation-wide sales and service orgalk 

zation with factory branches and offices located in all 

cities. All offices are staffed with factory-trained sales and ser 

ice engineers. ‘ 
In Attendance: R. A. Schoenfeld, Sales Mgr., Wheeleo Instr 

ments Div.; H. H. Kieckhefer, Asst. Sales Mgr., Wheeleo Instre- 

ments Div.; Warren Paetz, Branch Sales Mgr., Los Angeles; 

Mott, Sales Engr., Wheelco Instruments Div., L. A.; Robert Mil 

er, Field Engr., Wheelco Instruments Div., L. A.;. H. E. Shugats 


Promotional Coordinator, Wheelco Instruments Div. 
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neering Co. 


ss. Calif. ..B 439, 440, 441 

i : New Products — Automatic 

Data Reduction Equipment for conversion 
of pressures, forces, positions, temperatures, 
etc., to IBM cards, printers, or magnetic 


storage; Airborne I)strumentation. 
Reet Products — Pressure, Force, Ac- 
jon and pane Pickups; Log 8d 
ipment; Packaged Instrumentation Sys- 
_ a — Design and manufacture 
of pickups and associated instrumentation 
for specific military and industrial applica- 
i dynamic measuring equip- 
ment, aircraft guidance and control com- 


In Attendance: W. F. Haring, Mgr. In- 
strument Sales; R. B. Martin, Mgr. Visdus- 
trial Sales; L. E. Demler, Mgr. Technical 
Sales; K. A. Keirn, Mgr. Western Div.; L. 


' £ Heiman, District Engr. 


Engineering Co. 

4 om Calif. carb C 516-5-6 

Exhibiting: New Products — “Federal” 
— Laboratory Test Equipment; “Pic De- 
sign”, Servo Components; “Wang”, Shaft 
Angle Digitizers, Core Storage Units, and 
Analog Digital Computers. Regular Prod- 
ucts — “Anatran”, Electro-Mechanical 
Counters; “Andersen”, Quartz Delay Lines; 
“Industrial Control”, Low Level DC Meas- 

ing Instruments and Transistor Magnetic 
Amplifiers; “Vernistat”, High Power Po- 
tentiometer Substitute (10 turn); “Air- 
borne”, Antenna Plotting Equipment, Strip- 
line, Crystal Testers, and Microwave Test 
Units; “Allied”, Precision Laboratory Pow- 
er Supplies; “Cunningham”, Crossbar 

i ; “Maurer”, Data Cameras. 

In Attendance: W. P. Simpson, Sales 
Engr.; Jack Mott, Sales Engr.; H. Dudley 
W~ ht, Gen’l Mer. 
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EQUIPMENT 
COMPONENTS 
CATALOGS 
ADVERTISED ITEMS 


YOURS for the asking. 


Simply check off the items you 
want on the free-postage reply 


card, 
We do the rest. 


Use Readers’ Service Card 
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IS YOUR LIBRARY COMPLETE? 


: 1953 PROCEEDINGS 

- of the Eighth National Instrument Conference 
= 

- COMPREHEASIVE COVERAGE 

a e Over 340 pages devoted exclusively to 
a measurement and control 

= e Complete record of the 1953 Instru- 
in ment Conference 

= e 68 Technical Papers 

“s Latest information on developments 

{= in testing . . . maintenance . . 

= analysis . .. application . .. re- 

= search . .. training . .. medicine Members 
3 - . aeronautics . . . geophysics . . $5.00 

, petroleum processing . . . food proc- Non- 

; essing . . . chemical processing ... Members 
- and transportation. $10.00 








PRINCIPLES of 
AUTOMATIC CONTROL 


By G. F. AKINS and J. H. KOWALSKI 
32 Pages and 25 Illustrations 


@ Very helpful in presenting the subject 
of Automatic Control to students, tech- 
nical personnel, instrument mechanics, 
production supervisors and operators. 
A Complete Text of material used in 
the popular ISA training film of the 
same title. 


Members .65 Non-Members $1.25 








INDUSTRIAL INSTRUMENT 
TRAINING COURSE OUTLINE 


(Tentative) 


Prepared by the ISA Subcommittee on 
Instrument Mechanic Training 


e This report presents a Training Course 
Outline and other useful data designed 
primarily as an aid for development of 
a comprehensive training course for 
instrument maintenance personnel. 56 
Pages. Illustrated. 


Section 1—Background Information on Training 


Section 2—Training Course Outlines 
Section 3—Bibliography of Training Literature 


Members .75 Non-Members $1.50 








ISA PUBLICATIONS DEPT., 1319 Allegheny Ave., Pittsburgh 33, Pa. 
Please send POSTPAID the items checked. Enclosed $s 
(1) 1953 Proceedings of Instrument Society of America 

() Principles of Automatic Control 
©) Industria] Instrument Training Course Outline 
() Check (0 Money Order O Bill My Company 
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NOW READY FOR IMMEDIATE SHIPMEW 


1954 PROCEEDINGS 


of the 
Instrument Society of Americe 








For Your Convenience—Five Individual Volumes 
SELECT THE PARTS FOR YOUR NEEDS 





A “Must” Reference for — 






Instrument Engineering Depts. 
Maintenance Departments 
Libraries 

Universities and Colleges 







































ve HIGHLIGHTS OF 1954 INSTRUMENTATION & AUTOMATION 
Laboratories 

Instrument Manufacturers 

' Part 1 — 26 papers, 7 abstracts 


Process Control Analysis Instrumentation 
Digital and Analog Converters Hygrometry 








Medical Instrumentation Data Reduction 
BASIC AND PRACTICAL DATA 
IN THE BROAD FIELD OF 
MEASUREMENT AND CONTROL Part 2— 18 papers, 17 abstracts 
Infrared Spectrometry Nuclear Magnetic Resonance 
Radiation Measurement Physical Properties Measurement 
ou sarees Oxygen Analysis Civil Defense Radiation 
IN THE FIELDS OF 
INSTRUMENTATION AND Part 3— 17 papers, 2 abstracts 
A 
ee Education Process Instruments 
Training Flow Measurements 
Electrical Standards Data Handling 
Papers Presented at the 
ee Part 4— 28 papers, 1 abstract 
Congress and Exposition in 
Philadelphia — Sept. 13-24, 1954 Process Applications — including Chemical, Petroleum, Food, Rub} 
ber, Textile, Steel, Air Conditioning, and Steam Generation . 
Non-Members Part 5— 34 papers, 2 abstracts 








Testing and Analysis — including Noise Measurement, Strain Gas 
Dynometry, Hydraulic Load Cells, Accelerometers, and Ost 
graphy 
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Get Your Copies At The ISA Booth B-307 


Or Write ISA Publications Dept. 1319 Allegheny Ave.. Pittsburgh 33, Pa. 1)’ 
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Messages from the cooperating Societies 


The American Society of Mechanical Engineers 


By David W. R. Morgan, President 


HE AMERICAN SOCIETY OF MECHANICAL ENGI- 

NEERS, particularly the Instrument and Regulators 
Division, wishes to extend its congratulations to the In- 
strument Society of America upon 
the continued success of its enter- 
prise in carrying out the develop- 
ment of this important field of en- 
gineering. 

Engineering design and research 
are responsible for the successful 
operation and control of various 
types of machinery and the process- 
es which depend upon instrumenta- 
tion.» It is natural, therefore, that 
ASME effort is so closely associated 
with instruments and the remark- 
able development which has been 
made in them during the present 
century. 

Celebrating this year, as it does, its Seventy-fifth Diamond 
Jubilee of activity—ASME has participated from the be- 
ginning in the important progress of instrumentation in 
American Industry. This activity, of course, motivated 
the formation of the Instruments and Regulators Profes- 
sional Division of ASME in 1936 but since that time, 
through the fine interest and activity of many important 
members of our Society on the Committees of Divisions, 





American Institute of Eijectrical Engineers 


By M. D. Hooven, President 


HE AMERICAN INSTITUTE OF ELECTRICAL EN- 

GINEERS, quite proud of its many years of work in 
instrumentation, finds it a pleasant assignment to cooperate 
with the Instrument Society of 
America in connection with the 
Tenth Annual Instrument-Automa- 
tion Conference and Exhibit. AIEE’s 
Committee on Instruments and 
Measurements has completed a year 
of operation of its new organiza- 
tional structure involving group 
subcommittees which has proved 
itself to be quite adequate to en- 
compass the wide range of interests 
found in the technology of instru- 
mentation. Expansion is being 
planned as required to meet the 
needs of new fields in science, new 
techniques in industry, or new patterns of engineering 
work. 
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programs have been provided at the national Meeting gf 
The American Society of Mechanical Engineers as wel] 
meetings of the Instrument Society of America. 


Several ASME research programs are directly concerna 
with instruments, particularly fluid meters which have beg 
in operation since 1916, i.e., automatic regulation theory, 
mechanical pressure elements, research on the properties of 
steam, high-temperature steam generation, and effect of 
temperature on the properties of metals. All of these things 
rest heavily on instrumentation. 


Engineering societies and engineering representatives jp 
other lands have actively participated in advancing our pro 
grams. For example, the International Conference on Com 
bustion held at Boston, Massachusetts in cooperation with 
the Institution of Mechanical Engineers of England. Th 
discussions at this conference emphasized the important 
role played by instrumentation. 


The American Society of Mechanical Engineers, therefore, 
is happy to cooperate with the Tenth Annual Instrument. 
Automation Conference and Exhibit and, in that way, assist 
in providing a means of exchange of experience at all levels 
of the instrumentation problem and from all countries. 


During the year, the general committee sponsored eight 
AIEE sessions, including some 35 technical papers. Work 
in the various group subcommittees continued on the de 
velopment of standards, approval of definitions, and like 
assignments. Much of this work also included cooperative 
participation with the Instrument Society of America, the 
American Society of Mechanical Engineers, the Institut 
of Radio Engineers, the Institute of Aeronautical Scienct 
and naturally with other committees of the Institute. 


Among the most important items of work in the field of 
instruments and measurements are joint meetings and col: 
ferences of the forum type as provided in cooperation with 
the other technical societies. The more complete insttt 
mentation almost daily demanded by new electrical appli 
cations throughout the frequency spectrum requires col 
tinued application by engineers of all disciplines. The 
American Institute of Electrical Engineers welcomes ai 
opportunity to participate in such forums and particularly 
welcomes the opportunity to have a part in the T 
Annual Instrument-Automation Conference and Exhibit — 
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jute of Radio Engineers 
By R. L. Sink 


Inst 


Chairman, Professional Group on Instrumentation 


HE INSTITUTE OF RADIO ENGINEERS is very 
Ties to participate, through sponsorship of included 
technical meetings, in the 10th Annual Instrument-Automa- 
tion Conference and Exhibit. There 
is a rich and fruitful reward in such 
cooperation in terms of both techni- 
cal and social exchanges. All who 
participate will receive and give an 
inevitable stimulus to ideas and 
will find new friends and obtain a 
new perspective. To a considerable 
extent, this meeting will give us all 
an opportunity to “re-calibrate” our 
viewpoints. The manufacturer may 

objectively measure his position 
and performance in terms of his 
own and his competitors’ successes. 
The user of instruments may satis- 
fy his continuing need to keep current with the field and to 
evaluate the wisdom of his earlier decisions in terms of 
newer ideas. The designer of instruments and the scien- 
tist may test his ideas against the viewpoints of others in 
technical sessions and in the ever-valuable “hallway” con- 
ferences. It can be said truly that there is indeed a rich 
reward for those who participate fully by seeking out and 
accepting the concepts which are so freely offered. 





The Institute of Radio Engineers has an honorable his- 
tory of more than forty years of service to its now more 


Southern California Meter Association. 


By Glen G. Gallagher, President 


HE SOUTHERN CALIFORNIA METER ASSOCIATION 

welcomes this opportunity to cooperate with the Instru- 
ment Society of America in putting on the Tenth Annual 
National Instrument Conference 
and Exhibit. Cooperation between 
Instrument Society of America and 
Southern California Meter Associa- 
tion has been excellent on the local 
level since the Los Angeles I.S.A. 
Chapter was formed in _ 1944. 
Although S.C.M.A. is not a national 
association, they have been very ac- 
tive in the field of measurement 
and control for the past 28 years, 
and have members _ scattered 
throughout the world. 


Cooperative ventures have many 
8c advantages and everyone gains. 
-C.M.A. has had several joint meetings with the Los 


— I.S.A. Chapter in the past, and are planning another 


; The S.C.M.A. also cooperates with Los Angeles Harbor 
a College each year in a “Short Meter Course.” In 
ng this was held in November, but to avoid conflict 
pow = LS.A.’s Tenth Annual Conference and Exhibit, the 
ous changed to January. S.C.M.A. has also voted to 
, eir regular monthly meeting in September and are 
questing their 600 plus members to take this opportunity 


Its growth has been a meas- 
ure of the industrial and technological advances of the 


than forty thousand members. 


country in the electronic industry. Its organization is a 
reflection of the divergence of problems and of the inherent- 
ly required specialization of skills, and understanding. Its 
publications in 1954, which included 10,486 pages of ma- 
terial in seventy-nine issues, are a good indication of the 
nature and complexity of the electronics industry. It is not 
an exaggeration to state that the underlying basis of the 
growth of each specialized field is the making of measure- 
ments for the purpose of understanding, evaluating, compar- 
ing, improving, and monitoring the devices appropriate to 
the field. Instrumentation itself is both as broad as the 
industry and as specialized as a particular field may require. 
Within the Institute of Radio Engineers, some twenty-five 
hundred members have identified themselves with the in- 
strumentation field by joining the Professional Group on 
Instrumentation (PGI). It is this segment of the Institute 
which is sponsoring a portion of the technical sessions at 
the Instrument-Automation Conference and Exhibit. 


Responsibility for working with the ISA committee for 
this Conference has been delegated to the Los Angeles 
chapter of PGI. Mr. R. W. Johnson, of the Ralph M. Par- 
sons Company of Pasadena, is the Chairman of the com- 
mittee which has been responsible for the IRE portion of 
the program. Mr. John Gossland, of Hoffman Laboratories, 
has arranged for a display of IRE material as a contribution 
to the Conference by the Los Angeles section of the IRE. 








to gain as much as possible from this Tenth Annual Con- 
ference and Exhibit. 


The local I.S.A. Chapter has given excellent support to 
the S.C.M.A.’s annual “Short Meter Course” by attendance 
and paper presentation. Again a case where everyone 
gains. 


Our organizations have a joint responsibility in advancing 
the science of measurement and control, as well as the 
newer concepts of “Automation.” In any pioneering field 
it is important to establish sound, workable standards as 
stepping stones to further advancement. Engineers and 
scientists must have means of exchanging ideas and knowl- 
edge outside of their limited company spheres. Both socie- 
ties have contributed notably to these responsibilities and 
their mutual cooperation has increased the value of each 
organization. 


Instrumentation is a keystone in the advancement of 
science. We can understand and control new fields only 
to the extent we are able to measure them. Measurement is 
fundamental to understanding; therefore the field of instru- 
mentation, which encompasses measurement and control, 
must advance rapidly and keep pace with all branches of 
science and engineering. Conferences and exhibits, such 


as the forthcoming I.S.A. show, play a tremendous part in 
keeping all of us abreast of the latest advancvs. 














Roundtable Breakfasts for 
Session Speakers, Chairmen and Recorders 


Breakfast will be served each day, Monday through Fri- 
day at 8:00 A.M. for session speakers, chairmen, and 
recorders at Shrine Hall Exposition Restaurant. These 
men will meet with Technical Vice President Delmas C. 
Little to discuss the details of conducting the technical 
meetings for the day. Representatives of the press are 
invited to attend. 


ISA Preprints 


Again this year preprints of some of the papers presented 
at the ISA ‘technical Sessions will be available. These 
will be sold on the following basis: 

2 to 4 page ISA preprints 5 to 8 page ISA preprints 
25c members 50c members 
35c non-members 70c non-members. 

A list of all ISA preprinted papers will be posted at the 
Conference. 

Preprints of the co-operating societies can be purchased 
at the respective society booth. 


ISA INSTRUMENTATION FOR PRODUCTION PROCESSES 
SESSION |! 

Room No. 102 

Session Chairman: James Beardsley, The Upjohn Company, 
Kalamazoo, Mich. 

Session Recorder: R. G. Beverly, Food Machinery & Chem- 
ical Corp., San Jose, Calif. 


Fundamentals of Controlled Volume Pumps (55-1-1) 

Robert T. Sheen, Milton Roy Company, Philadelphia, Pa. 
ABSTRACT: This paper will give in detail research data as obtained 
at Franklin Institute on the accuracy and flow control characteristics 
of controlled volume pumps together with field testing data showing 
the relationship of capacity range and operating pressure variations 
on accuracy of delivery. These will be the first published research data 
on this type of flow control instrument. 


Application of Principles of Instrumentation to Liquid and Dry 
Feeders (55-1-2) 

Paul A. Coffman, Jr., Omega Machine Company, Division of 
B-I-F Industries, Providence, R. I. 

ABSTRACT: A review of various types of Liquid and Dry Chemical 
Feeders and the application of instruments and control svstems, 


Orifice Plate Errors Due to Pulsative Gas Flow (55-1-3) 
Charles Newman, The Fluor Corporation, Ltd., Whittier, 
Calif. 

ABSTRACT: Discusses the characteristics of the primary element under 
pulsative flow conditions, and the inherent error in this element re- 
sulting from pulsative flow. Recent advances in the acoustical field 
are used to develop a bas‘s for evaluating this error. 


ISA TESTING INSTRUMENTATION AND MEASUREMENT 
BELOW 80 K SESSION | 

Room No. 101 

Session Chairman: John T. Harvell, Arthur D. Little, Inc., 
Cambridge, Mass. 

Session Recorder: N. S. Rasor, North American Aviation, 
Inc., Los Angeles, Calif. 


Some Aspects of the Large Scale Liquefaction of Hydrogen 
(55-2-1) 

B. W. Birmingham, National Bureau of Standards, Boulder, 
Colo. 

ABSTRACT: The Joule Thomson process for the liquefaction of hydro- 
gen is discussed and significant features of the National Bureau of 
Standards’ large hydrogen liquefier, which uses this process, are de- 
scribed. Special instruments used in the NBS hydrogen liquefaction 
plant to monitor purity, liquid level, ortho-para concentration, etc. are 
examined and their basic principles explained. 


Magneto-Oscillatory Properties of Metal Single Crystals at iy 
Temperatures (55-2-2) 

T. G. Berlincourt, North American Aviation, Ine., Downey 
Calif. 
ABSTRACT: At temperatures near absolute zero the magnetic im 
ceptibility, electrical resistance, Hall coefficient, thermoelectric ¢ 
and thermal conductivity of various metal single crystals depend 
magnetic field in a peculiar oscillatory fashion. The interpretation 
these effects in terms of current theory is discussed briefly, and ty 
observational methods and experimental results are reviewed, 
Liquid Hydrogen Bubble Chambers for Nuclear Resear 
(55-2-3) 

J. D. Gow, University of California, Berkeley, Calif. 
ABSTRACT: This paper discusses the need for improved nuclear & 
tection instrumentation. It describes a new instrument which ig nop 
under development. Operating details of three chambers are discusse, 
as are future plans. 


Physical Property Measurements at Low Temperatures (55-2.4) 
Eugene C. Kerr, Los Alamos Scientific Lab., Los Alamo 
New Mexico. 

ABSTRACT: A brief description is given of the apparatus and techy. 
ques used by several members of the Los Alamos Laboratory Cryogeny 
Group for the measurement of various physical properties of condense 
gases. The studies to be discussed include: (a) orthobaric densities ¢ 
tritium, deuterium, and He* on very small samples, (b)_ solid-vapg 
equilibrium studies on condensed gases, 4 K to 120 K up to 3750 Kg/em 
(c) an X-ray camera and cryostat for use in the liquid helium region, 


The Measurement of Magnetic Properties at Low Temperature; | 


(55-2-5) 


H. J. Duffus, Pacific Naval Laboratory, California 


ISA BIOLOGICAL AND MEDICAL INSTRUMENTATION S&. 
SION I 

Room No. 104 

Session Chairman: Raymond Jonnard, Paterson Genera 
Hospital, Paterson, N. J. 

Session Recorder: 

Automatic Bacterial Colony Counter (55-3-1) 

Carl Berkley, Allen B. DuMont Laboratories, Clifton, N,] 
ABSTRACT: A device is described which uses flying spot cathode 
tube techniques to count accurately variously sized bacterial colonia 
The circuits correct for optical characteristics of the image and wm 
pulse storage and anti-coincidence circuits to determine the answer. 
Short Time Increments Measurement in Human Physiology 
(55-3-2) 

Christian Rand, University of California, Los Angele, 
Calif 

Micrometron Cell Counter (55-3-3) 

Leopold Rovner, Optonic Research, Inc., Cambridge, Mass. 
ABSTRACT: Description of the engineering development of the & 
crometron is presented with background of statistical theory work d 
E. A. Robinson Function of the apparatus as a leucocoyte and a 
throcyte counter by photoelectric digital-computer means is described. 
Improved Equipment for lonophoresis on Supported Electrolyte 
(55-3-4) 

Raymond Jonnard, Paterson General Hospital, Paterson, 
N. J. 

ABSTRACT: The multi-cell ionophorometer presented was developed 
after five years of clinical experimentation. It permits the ra 
routine determination of electrophoretic patterns, electromigratia 
rates, I.P. curves and other related data used for frontal analysis 
under exactly reproducible conditions. Features are incorporated allow. 
ing composing a high or low electrical field strength with gravity d 
chromatographic gradients, in either uni- or bi-dimensional frontd 
separation or analysis of charged as well as uncharged particles. TW 
A-C power supply is unique in not including any electronic componet 
Blood Dyalyzer Viewed as a Therapeutic Computer (55-3-5) 
Arthur, MacNeill, University of Buffalo, Buffalo, N. Y. 


ABSTRACT: The prospect of automatic diagnosis and therapy of it | 


ness is an inevitable consequence of the increasing use of instrument 
tion in medicine. The recent successful clinical trials of the author’ 
Mark XI—a military style blood dialyzer indicate that there is a 8 
prospect for automatic treatment of the serious chemical derangemelt 
of the body that are produced by the us of mass-casualty producing 
agents, as well as a wide range of natural illnesses. The blood dialy# 
allows certain types of information to be transferred into end out 

the flowing blood which is the basic communication system of the boty. 
A More Sensitive Means of Detecting and Recording Variw 
Physiological Changes Accompanying Mild Enzetional Stres 
(55-3-6) d 
Homer J. Dana, and Claude C. Barnett, State College 

Washington, Pullman, Wash. 

ABSTRACT: Although the polygraph, or lie detector, is widely # 
ployed by criminologists and police departments to detect efforts 

deceive, it is admittedly only 80 to 85 per cent effective. It relies up 
changes in blood pressure, pulse rate and respiration, as @ basis # 
diagnosing deception. Some instruments also include means of 4 
tering change in perspiration and nervous movement of the subject. 

order to overcome some of the serious objections to the conve aa 
polygraph and to greatly increase its sensitivity, the State Co 
of Washington has developed an Emotional Stress Meter which, tt 
believed, is capable of being successfully applied to a significant 
centage of those subjects whose responses heretofore have beet 

small to record. 
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ISA METEOROLOGICAL INSTRUMENTATION SESSION | 


Room No. 103 
Session Chairman: 
Session Recorder: 


The National Bureau of Standards Airborne Microwave Refrac- 


meter (55-4-1) = 
Moody C. Thompson, National Bureau of Standards, Bould- 


er, Colo. 


A Pressure Actuated Anemometer for the Measurement of Or- 


al Wind Components (55-4-2) 
a ae Helfand, North American Instruments, Inc., Al- 


, Calif. 
poneny An Anemometer is described which measures wind force 
components along orthogonal axes. The instrument comprises an 
electrically transmitting sensing head and remote receiver or readout 
which derives the volocity components for visual display and recording. 
The transmitting head, a vertical cylinder 3 inches in diameter and 
18 inches high, includes two independently spring suspended sections 
whose displacements due to wind load are measured with magnetic re- 
luctance pickoffs. The anemometer is damped with time constants 
lower than one second possible. The instrument has been used primarily 
in gust studies where the high speed of response and direct measure- 
ment of components have been found advantageous. A modified version 
of the anemometer has been adapted to underwater current measure- 


ment. 


ISA GEOPHYSICAL INSTRUMENTATION <ESSION | 

Room No. 104 

Session Chairman: S. Kaufman, Shell Development Com- 
pany, Houston, Texas. 

Session Recorder: 


The Application of Magnetic Recording for Geophysical Instru- 
mentation (55-5-1) 

Ss. J. Begun, Clevite-Brush Deveiopment Company, Cleve- 
land, Ohio. 

ABSTRACT: The magnetic recording method now under study by ex- 
ploration geophysicists is likely to be of considerable value in this 
area of activity, mainly for two reasons: The old record can readily 
be erased and signals of short wavelength can be recorded. Through 
the use of carefully chosen modulation techniques the information 
content derived from geophones can be fully preserved for subsequeut 
evaluation. Even multiple re-recording does not deteriorate the in- 
formation. Thus considerable flexibility for interpretation of data is 
provided. The drum transfer unit will be described in detail as an 
example of the usefulness of magnetic recording in geophysical instru- 
mentation. This device permits shifting the phase of signals generated 
by one geophone with respect to signals derived from another geophone. 
Thus it makes possible the application of correlation techniques. Full 
use is made in the drum transfer unit of the intrinsic characteristics 
of magnetic recording. 


A Magnetic Tape Recording and Record Analysis for Seismic 
Use (55-5-2) 

Louis W. Erath, Southwest Industrial Electronic Research 
and Development Corporation, Houston, Texas. 

ABSTRACT: The combination of magnetic tape recording with modern 
Seismic prospecting methods shows promise of being one of the most 
significant advances in man’s ability to examine the nature of the 
earth’s crust. A reproducible seismic recording readily lends itself to 
automatic correction and computation as well as to the application of 
the techniques of cross and auto correlation. This talk will be a dis- 
cussion of some of the problems of tape recording plus a description 
and demonstration of the most advanced apparatus which is being de- 
veloped by the SIE Research and Development Corp. 


The Magnetic Storage and Controlled Release of Seismic Survey 
Data (55-5-3) 

G. M. Grosjean and J. M. Cunningham, Techno Instrument 
Company, Los Angeles, Calif. 

ABSTRACT: Includes a brief review of early attempts to produce a 
eoeenctery and practical system for making a reproducible recording 
. pene signals which might be piayed back repetitively for detailed 
Study and analysis. The difficulties involved in the design of such 
equipment, the performance characteristics required of it, and the suc- 


toda with which these requirements are met by equipment available 
oday are covered in some detail. 


ae Measurement of the Timing Error of a Magnetically 

eed and Reproduced Signal (55-5-4) 

ri W. Barkley, Jr., Ampex Corporation, Redwood City, 

TRACT: _ With the advent of a useful magnetic signal storage 

pm or seismic exploration and general instrumentation use, time 

i reproduction has become very important. This paper de- 
a method of obtaining a direct indication of the time error 


i i 1 fo m oT ins i i 
. -thods stru P r this measure 
in graphica r a. 1ethod of instrume ntation for 1 : 
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SOUTHERN CALIFORNIA METER ASSOCIATION SESSION I 
Room No. 101 

Session Chairman: Glen C. Wilson, Southern California Gas 
Company, Los Angeles, Calif. 

Session Recorder: Philip Ver Planck, Jr., 
Gas Supply Company, Los Angeles, Calif. 


Pacific Lighting 


Recent Progress in Orifice Meter Measurement 

Richard M. Voils, Jr., General Petroleum Co., Santa Fe 
Springs, Calif. 

ABSTRACT: A short history and derivation of pres: ut formulas with 
a review of recent developments and revisions in the joint Southern 
California Meter Association, California Natural Gasoline Association 
and Pacific Coast Gas Association Orifice Meter Standards. 


Remote Control of Unattended Pipeline Stations 

Walter E. Rufleth, The Bristol Company, Waterbury, Conn. 
ABSTRACT: Remote Measurement and Control makes possible flex- 
ible, efficient unattended operation of large pipeline systems. Telemeter- 
ing functions, remote and supervisory control, multiplexing methods. 


Basic Elements for Pressure Control 

A. M. Thackara, Mason-Neilan Regulator Co., Los Angeles, 
Calif. 

ABSTRACT: Basic design factors of pressure regulators including 
weight loaded, spring loaded, and pilot operated types, also character. 
istics of instrument type pilots. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS INSTRU- 
MENTS AND REGULATORS DIVISION SESSION |! 

Room 102 

Session Recorder: 

Session Chairman: Frank C. Bumb, Jr., 
gineering Corp., Pasadena, Calif. 

Session Recorder: Charles J. Roach, Hughes Aircraft Co., 
Culver City, Calif. 


Consolidated En- 


Process Control by End Point Analysis and Associated Data Re- 
duction Systems 

Sibyl M. Rock, ElectroData Corporation, and Jack Walker, 
Consolidated Engineering Corporation, Pasadena, Calif. 
ABSTRACT: At the present state of the art, few completely automatic 
control systems are in operation. However, instruments tending in 
this direction, such as continuous indicators, are on the market. Among 
such instruments being used for control are conductivity measuring de 
vices, refractometers, pH meters. viscosimeters, and the like. More com- 
plicated instruments in general are still used in the batch method. 
Accessories, both digital and analog, are required to make these instru- 
ments useful in control or semi-control. Some of them utilize pro- 
gramming units or small computers which may be classed as data re- 
duction devices. Larger digital computers are used in batch analysis 
of complex streams, thus contributing to knowledge that will be used 
in design of automatic systems. Digital computers are also being used 
in optimum product programming—a precursor of future control of 
output in terms of input. Examples of presently operating instruments 
are given and present status of the associated data reduction equipment 
is discussed. A brief extrapolation into immediately possible trends 
and later possibilities is also given. 


Automation — Its Effect Upon the Future of the Process In- 
dustries 

Ira C. Bechtold, Consultant, La Habra. Calif. 

ABSTRACT: Process industries are defined as those involving the 
practice of chemical reactions and other techniques upon matter in all 
three states; namely, gases, liquids and solids. In general, plants fall- 
ing within this category are characterized by continuous flow of the 
material through the plant, which is an important aspect of control, 
as contrasted with strictly batch type operations. Three examples of 
typical process plants are discussed. Handling of materials in each 
of the three states of matter is illustrated by the selection of one pro- 
cess which primarily handles gas, a second operation which involves 
essentially liquid flow, and a third example which is basically a solids 
handling unit. 


I tie eclav. 


Sept. 13 — 9:30 A.M. 


ISA INSTRUMENTATION FOR PRODUCTION PROCESSES 
SESSION Il 

Room No. 102 

Session Chairman: Lincoln D. Cipriano, Monsanto Chemical 
Company, St. Louis, Missouri. 

Session Recorder: E. H. C. Brown, Industrial Engineering 
Corporation, Louisville, Kentucky. 


Instrumentation and Control of the Soaking Pits at Fairless 
Works (55-6-1) 


J. E. Webber, U. S. Steel Corporation, Fairless Hills, Pa. 


ABSTRACT: The Soaking Pits, Combustion Features, Control Circuits, 
and Performance since operation of Pits was started. 


[OS a ee, F 





Tues., Sept. 13, 9:30 A.M. (Cont'd) 


Dynamics of Pneumatic Control System (55-6-2) 
Page S. Buckley, E. I. duPont de Nemours & Co., Inc., Wil- 


mington, Del. 

ABSTRACT: This paper is concerned with the problems of combining 
pneumatic components into a pneumatic system. Often the dynamic 
properties of a control system are determined less by the characteristics 
of the individual instruments and more by the way these components 
are coupled together. The problem of testing them reduces to testing 
properly chosen segments of the control system rather than the indi- 
vidual instruments as such. This philosophy leads to a way of com- 
pensating for transmission-line length by appropriate modification of 
transmitter feedback. 





































































































Analysis of System Dynamics Improves Control of Chemical 
Processing (55-6-3) 
Carl W. Sanders, E. I. 


Wilmington, Del. 

ABSTRACT: Results of an analysis using frequency response tecnhiques 
are presented. The effect of process parameters on the performance 
of a critical chemical control are evaluated. The value of these tech- 
niques applied in design evaluation are clearly demonstrated. 


duPont de Nemours & Co., Inc., 


ISA TESTING INSTRUMENTATION STRAIN MEASUREMENT 
SESSION Il 

Room No. 101 

Session Chairman: D. J. DeMichele, General Electric Co., 
Schenectady, New York. 
Session Recorder: H. F. 
Erie, Pa. 


Rondeau, American Meter Co., 


Strain Gage Balances for Ship Model Testing (55-7-1) 

V. E. Benjamin, M. Dean III, J. E. Stern, David Taylor, 
Model Basin, Washington, D. C. 

ABSTRCT: Paper will discuss structural design problems and con- 
siderations, materials, strain gage application and waterproofing prob- 
lems and techniques, and instrumentation techniques. 


Variable Permeance Transducers for Strain Measurement Appli- 
cations (55-7-2) 

E. V. Sawyer, Crescent Engineering and Research Co., El 
Monte, Calif. 

ABSTRACT: Introduction to variable reluctance transducers; discus- 
sion of relative merits, scope of application, flexibility of circuitry and 
physical characteristics. Examination of performance at various carrier 
frequencies, in conjunction with recorders, amplifiers, servo systems, 
computers, contro] devices and differential circuits will be made. The 
techniques of use, and performance under special conditions such as 
corrosive environments, extreme vibration and ambient temperatures 
to 1,300 F. will be discussed. 


Etched Foil Strain Gages for Room Temperature and High Tem- 
perature Use (55-7-3) 

F. N. Singdale, Consulting Engineer, Duarte, Calif., and 
R. A. Alleman, Baldwin-Lima-Hamilton Corp., Philadelphia, 
Pa. 


ABSTRACT: This paper pertains to the Baldwin-Lima- Hamilton Cor- 
poration’s new Etched Foil Strain Gages. The history, manufacturing 
techniques, use of the gages, and discussion of test data is widely 
covered. The paper contains a discussion on the questions asked by 
the “Aircraft Industries Association of America, Incorporated’ during 
a survey concerning the use of high temperature strain gages. The 
general consensus of replies received from the various aircraft com- 
panies is briefly summarized and the problems in each case are ex- 
panded in light of experience gained during testing at Baldwin-Lima- 
Hamilton Corporation’s Strain Gage Research Laboratory. 


Load and Displacement Meters for Underwater Use (55-7-4) 

R. W. Clough and C. F. Scheffey, University of California, 
Berkeley, Calif. 

ABSTRACT: This paper will describe two applications of SR-4 bonded 
resistance gages. The first is a remote recording strain link for 
measurement of loads up to 50,000 lbs. while immersed for extended 
periods in salt water. The waterproofing technique involves the use 
of themosetting plastics. The second device measures displacements 
between two rigid bodies with accuracy of one one-hundredths of an 
inch up to a range of eight inches. These two elements were used in 
obtaining load-deformation characteristics for static end dynamic con- 
ditions of a non linear system. 


ISA SESSION | ON INSTRUMENT OPERATION AND MAIN- 
TENANCE 

Room No. 103 
Chairman: J. J. 
Bound Brook, N. J. 


Kelly, American Cyanamid Company, 


Recorder: S. C. Richardson, General Electric Company, 
Schenectady, N. Y. 








Instrumentation with an Instrument Pool (55-8-1) 

William J. Maxwell, General Electric Co., Schenectady, N.Y 
ABSTRACT: This paper describes the operation of an instrument po! 
of approximately 20,000 items, showing the economics involved and th 
facilities that are required. The data contained in the paper may be 
used to assist in making an evaluation for sponsoring an instrumey, 
pool. 


Instrument Application of Statistical Analytical Techniguy 
(55-8-2) 

R. F. Mahood, E. I. 
Texas. 

ABSTRACT: Statistics, the science of evaluating numerical data, 
applied to the field of instrumentation to provide a logical basis fy 
accuracy evaluation tests and instrument maintenance cost comparisoy 
The use of statistical analytical techniques considerably extends the 
amount of useful information to be gained from such studies and 
moves many instrument engineering and maintenance decisions fr, 
the realm of conjecture. When reports in bulletins and journals j. 
clude the results of statistical analyses, their value to the reader 
considerably enhanced. Several hypothetical cases are analyzed to illy 
trate these points. 


duPont de Nemours & Co., Orange 


Maintenance Procedures for Analytical Instrumentation (55.8.3) 
J. F. Davis, Monsanto Chemical Company, Texas City, 
Texas. 

ABSTRACT: A routine preventative maintenance program for analy 
ers and their sample systems, plus techniques to maintain analytig) 
instruments in continuous operation. 


Preventive Maintenance for Process Control Instrument 
(55-8-4) 

H. A. Miller, American Potash & Chemical Company, Tron 
Calif. 

ABSTRACT: Need and justification for such a program. How to pre 
tice preventative maintenance, basic needs, air supply, inspection 
records, spare parts, field stripping, area system, dispatch system an 
value of records to field crews. 


ISA BIOLOGICAL AND MEDICAL INSTRUMENTATION SE. 
SION Il 

Room No. 104 

Session Chairman: Carl] Berkley, Allen B. Du Mont Researe 
Laboratories, Clifton, New Jersey. 

Session Recorder: 


Analysis 
Hondo, 


Techniques of Rapid and Continuous Infrared CO. 
(55-9-1) 
Andrew F. 
Calif. 
ABSTRACT: It has long been recognized that the continuous determine 
tion of alveolar COs levels could provide a valuable guide for prope 
ventilation of a patient. In general, however, the methods which ar 
available for collecting and/or analyzing alveolar gas have imperie 
tions which seriously limit their applicability. Nevertheless, variow 
studies have shown that some infrared absorption COs analyzers po 
sess features such as rapid response, which could make their use é& 
sirable in respiratory measurements. This paper presents a brief de 
cussion of the criteria selected for evaluating methods for respirator 
gas analysis and also discuss the inadequacies of existing method 
It further offers the results of studies undertaken to develop suitable 
technics for using the Liston-Becker Model 16 infrared CO2 Analyze 
for alveolar gas analysis. These studies were experimental approaché 
in the laboratory to such problems as response time, calibration, nem 
levels, stability, ete. Data are also presented to validate the use 
these technics in clinical situations. Some known limitations of instre 
ment and methods are discussed. 


Farr, Respiratory Center for Polio, 


Sonic Gas Analyzer for Measuring Respiratory Gases (55-9-2) 
Michael Kniazuk and F. Robert Prediger, Merck Institute 
for Therapeutic Research, Rahway, N. J. 

ABSTRACT: The paper describes a non-selective type instrumet 
capable of continuously analyzing changes in both Oo and CO2 oF 
centrations 0.01 per cent and 0.005 per cent respectively. The analysis 
is performed by measuring the difference in the velocity of sound i 
the gas mixture and a reference gas. The construction, calibratia 
and application of the equipment to the analysis of respired air from 
experimental animals will be discussed. 


Problems of Voltage Current Stabilization in Bio-Chemical Tec 
nology (55-9-3) 


Raymond Jonnard, Paterson General Hospital, Patersol 
B..4> 
ABSTRACT: Basic principles of design, construction and operation of 


simple, plug-in types of voltage and current stabilizers are deve 
These new versatile units have a wide range of adjustment and | 
adequately the needs of the biochemical and biophysical laboratorieé 


Oscillographic Instrumentation in Biology and Medicine (55-9-4 

Alonzo R. Parsons, Minneapolis-Honeywell Regulator 

Heiland Division, New York City, N. Y. 

ABSTRACT: This paper covers the application, basic theory, descri> 

tion of three types of oscillographs, (1) direct-writing, (2) photographié 
diagnosis and medical research. Tram 


(3) oscilloscope, in clinical 


ducers and accessory equipment are discussed and several application 


described. 
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ISA ANALYSIS INSTRUMENTATION GENERAL SESSION | 


Room No. 104 ; 
Session Chairman: Ralph H. Munch, Monsanto Chemical 


Co., St. Louis, Mo 
Session Recorder: Martin Packard, Varian Associates, Palo 


Alto, Calif. 


Equipment for Continuously Recording Residual Chlorine Con- 


centration (55-10-1) 
E. L. Eckfeldt, Leeds & Northrup Company, Philadelphia, 


Pa. 

ABSTRACT: This paper describes a production model of an auto- 
matic instrument for measuring free available chlorine in the parts- 
per-million concentration range. The operation is based on the electro- 
lytic generation of ferrous iron from a ferric sulfate solution. The 
sample is fed continuously and at a constant flow-rate into a reaction 
cell where it undergoes reaction with the ferrous iron. Equivalence is 
maintuined in the cell by a controller which automatically regulates 
the electrolyzing current. The chlorine concentration is proportional 
to the magnitude of the electrolyzing current and is given by a re- 
corder in the circuit. The fundamental principle used and the atten- 
tion given to engineering details contribute to reliability of equipment 
and low maintenance requirements. 


A Sensitive Thermoelectric Water Vapor Recorder (55-10-2) 
John Strange, Mine Safety Appliances Co., Pittsburgh, Pa. 
Chas. Skarstrom, Standard Oil Development Co., Elizabeth, 


N. J. 

ABSTRACT.: A water vapor recorder using the heat of adsorption 
and desorption is described. Thermopiles embedded in small dryers which 
are alternately exposed to the gas sample and to a predried samplé 
generate emf with alternating polarity. The potential generated in 
one-half cycle is stored and added to that in the next half cycle. Both 
the heat gained during adsorption and the heat lost in re-evaporation 
is used makng possible the recording of a few parts per million of 
water vapor in air or plant streams. 


New Methods of Gas Analysis (55-10-3) 

Marvin D. Weiss, Hoke, Incorporated, Englewood, N. J. 
ABSTRACT: The modern trend in the chemical industry is to move 
plant stream analysis from the laboratory to the plant. Instruments 
such as infrared, mass spectrometer or thermal conductivity types 
are used to detect one or more components in a plant stream by the 
physical properties of that component. Further combination of one 
of these methods of detection with direct chemical combination reaction 
with one of the components in a gas mixture produces new tools for 
continuous plant stream monitoring and control. Two such methods 
of analysis are discussed in this paper the first called the “‘thermal- 
catalytic and the second the “reactive photometric’”’ method. In the 
thermal catalytic” method, the material to be detected is caused to 
undergo a catalytic reaction specific to that component. The heat 
generated by the reaction is measured by a differential thermopile. The 
reactive-photometric” method utilizes a specific reaction of the com- 


— to be identified, to generate a photometrically detectable ma- 


Vapor Fractometry (A Powerful New Tool f i 
po gar acy u w Tool for Chemical 
Harry H. Hausdorff, The Perkin-Elmer Corporation, Nor- 
walk, Conn. 


MSSTRACT Recent publication in the U. S. and Great Britain point 

_& new type of instrumentation based on adsorption and partition 
| ee which provides excellent analytical results for gases and 
om —— boiling points not higher than 250 C. The method con- 
> 4 carrying a mixture of components through a column by means 
ye a gas. The components arrive separately at the exit where 
pe Me eaeeeet by a suitable detector. Recordings obtained by 
ee s e detector output thus result in a series of peaks in which 
+a cope ocation or component speed provides the quantitive figure 
aa enamel concentration. The method has particular advantages 
eae — cost, simplicity, ease of interpretation, little or no inter- 
ae poe components, high sensitivity in trace analysis and 
cat Ne quantitative accuracy with small sample quantities (1-10 
on . Bh yng ews on instrument especially designed for this 
eae ue all omens a owe Tag with operating parameter considera- 


AMERICAN SOCIETY OF MECHANICAL ENGINE 
ERS INSTRU- 

MENTS AND REGULAT 
Room ie tae ORS DIVISION SESSION I! 

ession Chairman: Mario D. Giov: i, St é a- 
recog Ai pmo Pigg 5 ovanni, atham Labora 
Session Recorder: Robert C. Morton, California Computer 
Products, Les Angeles, Calif. 


sete of Pneumatic Processes in the Continuous Control of 
oe with Compressed Air 
wen Shearer, M. I. T., Cambridge, Mass. 





tionating Columns 

H. R. Harris, VU. D. Larrison, F. W. Purl, Phillips Petroleum 
Company, Phillips, Texas 

ABSTRACT: Used as a continuous analyzer-controller type instrument, | 
the differential refractometer will automatically control fractionating 
columns. It has lent itself to use on a number of hydrocarbon mixtures 
in which there is sufficient change in refractive index from tray to 
tray. Successful applications have been made on pentane splitters, 
hexane splitters, heptane splitters and other separations involving 
paraffins, naphthenes, and aromatics. Plant operators can easily learn — 
to use the instrument. Maintenance is largely routine and preventive. 


INSTITUTE OF RADIO ENGINEERS PROFESSIONAL GROUP 
ON INSTRUMENTATION SESSION |! 

Room No. 101 

Session Chairman: R. W. Johnson, The Ralph M. Parsons 


Company, Pasadena, Calif. 
Session Recorder: 


Recent Applications of wired Television to Industrial and Com- 


mercial Process Control 

John Day and R. T. Silberman, KayLab, San Diego, Calif. 
ABSTRACT: Many applications of KayLab Industrial Television Sys- 
tems will be discussed. 


Application of Mass Spectrometry to Process Control 
J. K. Walker, Consolidated Engineering Corporation, Pasa- 


dena, Calif. 

ABSTRACT: Various types of mass spectrometers differ primarily in 
the methods of sample introduction and separation of the resulting ions. 
Resolution of the magnetic tirne-of-flight, linear accelerator, ion res- 
onance and cyloida! analyzers are briefly reviewed. Applications of 
mass spectrometry in the petroleum and chemical industries are dis- 
cussed, and experimental! data is presented to show applications of mass 
spectrometers in laboratory chemical and petro-chemical control and 
process monitoring. Mass spectrometers in research are useful in 
studies of high molecular weight hydrocarbons, appearance potentials, 
free radicals, solid chemical composition and geological age. 





W ednesday. Sept. 14— 9:30 A.M. 


ISA INSTRUMENTATION FOR PRODUCTION PROCESSES 
SESSION Ill 

Room No. 102 

Session Chairman: Robert Click, Natural Gas Department, 
Dallas, Texas. 

Session Recorder: Kenneth Ruhl, El Paso Natural Gas Com- 
pany, El Paso, Texas. 


Relief Valve Discharge Systems (55-11-1) 

Nicholas Steshko, The Fluor Corporation, East Los Angeles, 
Calif. 
ABSTRACT: This paper covers problems arising in design and sizing 
of relief vaive discharge systems. 


The Economics of Instrumentation in the Oil Refinery (55-11-2) 
Harry Moore, Esso Research and Engineering Co., Linden, 
N. J. 

ABSTRACT: 


Natural Gasoline Plant Instrumentation and Recent Develop- 
ments (55-11-3) 

Elmer E. Kleir, The Foxboro Co., Houston, Texas. 
ABSTRACT: Factors behind rapid increase in economic importance of 
the LPC industry. Review of flow sheets representing typical absorp- 
tion, distillation and fractionation sections with detailed instrumenta- 
tion of each. Two variations of conventional fractionation train. Re- 
cent developments such as power recovery units on absorber oil and 
residue gas to displace control valves. Force balance flow transmitters, 
electronic temperature controllers, differential vapor pressure frac- 
tionation control, boilaway recorder as adjunct to Pod analysis. Cur- 
rent trend to small packaged gasoline plants instrumented for un- 
attended operation. 


ISA TESTING INSTRUMENTATION VIBRATION MEASURE- 
MENT SESSION Ill 

Room No. 101 

Session Chairman: G. N. Krouse, Krouse Testing Machine, 
Inc., Columbus, Ohio. 

Session Recorder: D. J. Demichele, General Electric Co., 
Schenectady, N. Y. 


Angular Displacement Pickup (55-12-1) 

D. J. DeMichele, General Electric Company, Schenectady, 
N. Y. 

ABSTRACT: This paper describes the construction and performance 
of an Angular Vibration Displacement Pickup. This pickup uses a 
seismically suspended mass as a reference point. The case is oil 
filled to obtain viscous damping. The sensing elements are linear 
differential transformers which can be connected into any strain gage 
recorder or carrier current amplifier. 
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Instruments and Techniques Utilized During Tire Thump In- 
vestigations (55-12-2) 

H. M. Morgan, Battelle Memorial Institute, Columbus, Ohio. 
ABSTRACT: This paper will describe instruments and _ techniques 
utilized in a study of complex vibrations known as tire thump. Both 
motion transducers and microphone pickups were used in conjunction 
with wave analyzers and suitable recording devices to isolate and define 
the components of the vibrations found inside an automobile that con- 
tribute to the perception of tire thump. Data were taken in a test 
vehicle during road tests and later on a rotating drum set up in the 
laboratory afte: correlation between actual road conditions and lab- 
oratory conditions was made. It was found that the vibrations that 
are perceived as tire thump are modulated vibrations that have carrier 
frequencies between 25 and 50 cycles per second. 


Vibration Measurements in the Aircraft Industry (55-12-3) 
E. O. Spencer, Hughes Aircraft, Culver City, Calif. 


A Random Vibration Facility for Reliability Testing (55-12-4) 
Charles T. Morrow, Ramo-Wooldridge Corp., Los Angeles, 
California and Donald E. Riesen, Hughes Aircraft Co., Cul- 
ver City, California. 


ABSTRACT: The facility described is for the application of com- 
plex wave shapes and in particular random wave shapes in the vibra- 
tion testing of units of hardware that form the guidance system of 
a missile. Simulation of the vibrations conditions of shipment or use 
can be carried out more realistically with this facility than is possible 
by the conventional use of single frequency sweeps. If desired, mag- 
netic tapes of recorded vibration can be played into the system so as 
to reproduce tactical vibration with precision. 


ISA ANALYSIS INSTRUMENTATION APPROACHING AUTO- 
MATION THROUGH PROCESS CONTROL DYNAMIC STUDIES 
SESSION Il 

Room No. 104 

Session Chairman: R. L. McCarthy, 
Nemours & Company, Wilmington, Del. 
Session Recorder: L. M. Silva, Beckman Instruments, Inc., 
Fullerton, Calif. 


E. I. duPont de 


A Systematic Approach to Automatic Process Control (55-13-1) 
R. L. McCarthy, E. I. duPont de Nemours & Co., Inc., Wil- 


mington, Del. 

ABSTRACT: Automatic process control can be systematically achieved. 
To accomplish this the dynamic characteristics of the process must 
first be known. This information can be obtained by: (1) predicting 
the dynamic response from fundamental! principles, (2) measuring the 
actual dynamic response either in frequency or time domain. In either 
case frequency response analysis is a most useful tool in the develop- 
ment of control system requirements. The method of obtaining, analyz- 
ing and presenting process and control system data are given. Per- 
formance criteria for automatic control systems are discussed. 


Dynamic Analysis and Control of a Process Pump (55-13-2) 
Robert P. Bigliano, E. I. duPont de Nemours & Co., Inc., 


Wilmington, Del. 

ABSTRACT: A dynamic analysis study of the response of a constant 
displacement pump has resulted in the use of an electronic contro] sys- 
tem which gives excellent control performance. Transient response 
measurements were made on the process for load and speed disturb- 
ances. The analysis yielded a process transfer function with time con- 
stants too short to be handled by the pneumatic control system. 
control system transfer function was determined, and the actual con- 
trol instrumentation, viz. a Swartwout Electronic Control system, was 
specified. Proportional band, reset and rate settings were calculated 
for a specified overshoot and settling time. These agreed very closely 
with the observed settings when the actual system was tested. Cycling 
was eliminated and pressure excursions from the set point reduced by 
a factor of ten 


The Dynamic Response of a Process Analyzer with its Asso- 
ciated Sampling System (55-13-3) 

E. H. Woodhull, E. B. Delany, and J. J. Davis, The Perkin 
Elmer Corp., Norwalk, Corn. 

ABSTRACT: The measured dynamic response of an infrared non- 
dispersive analyzer and its associated sampling system is correlated 
with simple theoretical design consideration. 


Analysis of Automatic pH Control (55-13-4) 

Larry Silva and H. J. Noebels, Beckman Instruments, Inc., 
Fullerton, Calif. 

ABSTRACT: Illustrations and detailed descriptions of the application 
of frequency response and other techniques to pH process control 
systems. 


A Preliminary Dynamic Study of Furfural Extractive Distillation 
Column Control (55-13-5) 

D. E. Berger, Phillips Petroleum Company, Bartlesville, 
Okla., and G. G. Campbell, Phillips Chemical Company, 
Borger, Texas. 
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ABSTRACT: In an effort to determine the inter-relationships of the 
various parameters of furfural extractive distillation column contr 
a study of operations and control system response of a commercial gy, 
umn in Plains Butadiene Plant, Borger, Texas was made. The Colum 
separates 2-butanes from normal butane. The data derived from ge. 
eral periods of routine operation were studied, to determine norm 
operation and time of response to control action. The primary Colum, 
control element is an automatic Infrared Analyzer which contin 
determines the butylenes content midway between feed entry and th 
reboiler. The Analyzer’s signal is used to reset the lean furfural fy 
rate. The character of the response of related variables to step changy 
in the major independent variables was observed. It was conclude 
that volumetric readjustment to operating change proceeds at a highe 
rate than the associated phase composition readjustment. From ty 
preliminary consideraion of the control problem it was concluded thy 
a greater knowledge of the system dynamics is necessary. It ig & 
lieved that frequency response techniques may offer a more Tigoroy 
method of analysis. 


ISA AERONAUTICAL INSTRUMENTATION TRANSDUCE 
USED IN FLIGHT TESTING 

Room No. 103 

Session Chairman: Ralph Tripp, Grumman Aircraft Cop 
pany, Bethpage, Long Island, N. Y. 

Session Recorder: Barney Oldfield, Air Force Flight Te 
Center, Edwards Air Force Base, Edwards, Calif. 


The Mechanics of Obtaining Valid Shock and Vibration Du) 
Using Piezo-Electric Crystals (55-14-1) ; 
H. I. Sargaent, Hughes Aircraft Company, Culver City 
Calif. 


Environmental Protection of Strain Gages (55-14-2) 
A. C. Plautz, Douglas Aircraft Company, Santa Monia 
Calif. 


Flush Mounted Pressure Transducers (55-14-3) 
Richard Mylius, Convair, San Diego, Calif. 


INSTITUTE OF RADIO ENGINEERS PROFESSIONAL GROU 
ON INSTRUMENTATION SESSION II 

Room No. 101 

Session Chairman: R. W. Johnson, The Ralph M. Parsons 
Company, Pasadena, Calif. 

Session Recorder: 


A Remote Target Acquisition System 

James Sherwin and Fred Ashbrook, U. S. Naval Ordnanee 
Test Station, China Lake, Calif. 

ABSTRACT: It is the purpose of this system to provide tracking dit 
camera (i.e., Cinetheodolites, etc.) with positioning information of suf 
cient accuracy so that they can acquire the target for tracking. The | 
design philosophy for this system has been toward accuracy consistent 
with telescope field of view, and simplicity. The system consists 
a data source (tracking radar); a data modulation and transmiss® 
link: a demodulator and parallax computer supplying an error sig 
at each receiving station; and either an optical presentation of em 
signal or a control signal for servo-positioned instruments. 
niques such as using the receiving camera as part of the parallax com 
puter link have aided in simplification of the system. Field test ® 
sults and the most interesting system aspects will be discussed, 


The Edwards Air Force Base High Precision Space Position Rangt 
Fred S. Howell, Edwards Air Force Base, Edwards, Call 
ABSTRACT: The High Precision Space Positioning Range cat the 
Air Force Flight Test Center, Edwards Air Force Base, is being & 
veloped to provide precise trajectory data of experimental and proto 
type aircraft. Built around Askania Cinetheodolites Model Kth 5, 
this facility has been designed to take fullest possible advantage 
the scale precision of the Askania instruments. Electronic develop 
ments especially printed circuit techniques, a radar target acquisr 
tion system, and control of reliability will be described. Also wil 
be discussed the mechanical problems of approaching instrument str 
bility of one second of are under desert environment conditions. 


Parami — A Precision Electronic Distance Measuring Equipmet! 
Victor Cartwright, The Ralph M. Parsons Company, Past 
dena, Calif. 
ABSTRACT: This paper describes the characteristics and field tes 
results of a highly accurate distance measuring equipment. This equir 
ment operates on the principle of the space oscillator, where two @ 
operating transponders form a closed loop oscillating system, with 
transmission-path time delay determining the oscillation frequen? 
Measurement accuracies of a few feet in several miles have beet 

tained with this equipment, which is self-calibrating and self-telemett® 
ing. The equipment is simple, compact, and ruggedized for al 





- sof < w 
use. Field test results and numerous applications of this system 
military and commercial ranging problems will be discussed. 
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10th Annual Instru 


ved Subcarrier Discriminator ns 

Aa a ieberling, Naval Ordnance Laboratory, Corona, Calif. 
ABSTRACT: This paper covers the development of an improved pulse- 
ing type subcarrier discriminator/amplifier for telemetering ap- 
— Significant improvements are discussed which result in sub- 
=" ains in stability of zero and sensitivity, improved input 
stantia se arensed output power and improved operation under ad- 
ee. onmentel conditions. Significant features include chopper- 
ver ilized d-c amplifier with single-ended output referred to ground, 
aye anel selection of r-c low-pass filters, wide-range temperature 
a and construction providing air duct ventilation. En- 


el tent results are presented for three identical prototype 


vironmental 
units. 


ISA ANALYSIS INSTRUMENTATION pH MEASUREMENT 
SYMPOSIUM SESSION III 

Room No. 104 

Session Chairman: Henry J. 
ments, Inc., Fullerton, Calif. 
Session Recorder: Miss Jean McDonald, Beckman Instru- 
ments, Inc., Fullerton, Calif. 


Noebels, Beckman Instru- 


pH Control in Industrial Waste Treatment (55-15-1) 

Thomas J. Kehoe, Beckman Instruments, Inc., Fullerton, 
Calif. xe tet 
ABSTRACT: The paper reviews the types of industries originating 
industrial wastes that require treatment. These can be classified into 
two groups: one in which pH measurement is critical ; the other where- 
in biological processes normally are involved. Various waste treat- 
ment processes are reviewed with the emphasis on pH_ noted. Justifi- 
cation of instrumentation is discussed and various engineering aspects 
of specific installations are described. 


Selection of Proper Type of Controls for pH Applications 
(55-15-2) 

E. A. Ford, The Foxboro Co., Los Angeles, Calif. 

ABSTRACT: General problem analysis from standpoint of retention 
time, reaction time, system response, and upsets. Evaluation of meth- 
ods of contro] from simplest to cascade systems. They will include 
slides of actual installations showing function of each control unit. 


Systems Control of pH Measurement (55-15-3) 
Nels Swanson, Swanson Engineering & Mfg. Co., Ingle- 
wood, Calif. 


pH Measurement Problems in Radioactive Solutions (55-15-4) 

C. 0. Clemetson, General Electric—Hanford Works, Rich- 
land, Wash. 

ABSTRACT: A description of some of the problems associated with 
the determination of the pH of radioactive solutions and methods used 
« overcome this disadvantage. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS COM- 
MITTEE ON INSTRUMENTS AND MEASUREMENTS SESSION |! 
Room No. 103 

Session Chairman: C. G. Mansfield, Dept. of Water and 
Power, Los Angeles, Calif. 

Session Recorder: Virgil M. Dyer, Los Angeles, Calif. 


Temperature Errors in a Dragmagnet Eddy-Current Disk Type of 
Tachometer Indicator 

Lloyd T. Akeley and J. J. 
pany, Lynn, Mass. 


Fraizer, General Electric Com- 


A New Test Board for Portable Watthour Meter Standards 
Frederick J. Levitsky, New England Power Service Co., 
Worcester, Mass. 


A New Line of Direct-Acting Recording Instruments 


L. J. Lunas and J. C. Nycz, Westinghouse Flectric Corp., 
Newark, N. J. 


Thursday sent IS ‘ A.M 


ISA INSTRUMENTATION 
od, FOR PRODUCTION PROCESSES 
Room No. 102 


Session Chairman: H. H. Johnson, Consolidated Edison 
ompany of New York, New York, N. Y. 


ession Recorder: Arthur E Erik Bec : 
re cee Ay . Eriksen, Bechtel Corporation, 








Accuracy of Standard Power Plant Instrumentation for Heat ie. 


Rate Testing (55-16-1) 
Paul Matthew, 
Francisco, Calif. 


Pacific Gas and Electric Company, San 


ABSTRACT: The objective of this paper is to point out the discrepan- 9% 


cies that occur between standard power plant instrumentation and 
special instrumentation required for official heat rate testing. It is 


shown that there is great need for instruments of greater accuracy | 


at key measuring points in order to obtain more reliable routine plant f a 


performance data without setting up special test apparatus. 


Instrumentation for Modern Utility Power Plants (55-16-2) 
William Welch, Jr., Long Island Lighting Company, 
Mineola, N. Y. 


ABSTRACT: This paper deals with the general problem of instru- ee 


mentation and control for the modern utility steam electric power ~~ 


station. The introductory sections review the economic and physical 
necessities for instrumentation and control. 
present day practices with special emphasis being placed on centralized 
control. The final sections discuss some of the outstanding problems 
in the field and relate severai areas wherein present day instrumenta- 
tion is weak. 


An Ultrasonic Flowmeter for Liquids (55-16-3) 

Jack Kritz, W. L. Maxson Corp., New York, N. Y. 

ABSTRACT: A new instrument for the mass flow measurement of 
liquids is described. The volumetric rate is determined by the differ- 
ence frequency of two oscillatory circuits whose individual frequencies 
are controlled by the upstream and downstream ultrasonic propagation 
velocities. In addition a measurement of the acoustic impedance of 
the liquid is continuously performed thus providing density as well as 
rate information. Mass rate is indicated on a standard D’Arsonval 
Meter, with total flow displayed on an impulse type drum counter. 


ISA INSTRUMENTATION FOR TESTING RESEARCH AND DE- 
VELOPMENT SESSION IV 

Room No. 101 

Session Chairman: C. E. Balleisen, San Antonio, Texas. 
Session Recorder: C. F. Lucks, Battelle Memorial Institute, 
Columbus, Ohio. 


A New General Purpose Oscillograph (55-17-1) 
D. M. Ihle and J. L. Paine, General Electric Company, Lynn, 


Mass. 
ABSTRACT: Technical design description of a versatile new oscillo- 
graph. This oscillograph incorporates a novel method for incorporat- 


ing greater numbers and greater variety of recording elements. 


A-C Generator Simulator and Response-Ratio Meter for Testing 
Voltage Regulators (55-17-2) 

R. E. Wendt, Jr., Westinghouse Electric Corp., East Pitts- 
burgh, Pa. and J. T. Carleton, Westinghouse Baltimore 
Works, Baltimore, Md. 

ABSTRACT: Apparatus to simulate the electrical behavior of an a-c 
generator with suddenly applied lagging reactive loads and to measure 
and indicate directly the speed of response of generator exciters helps 
in setting up voltage regulator systems without involving the gen- 
erator in preliminary testing. 


Industrial Application of Low Cost Electronic Instrumentation 
(55-17-3) 

E. C. Fiebich, Heath Company, Benton Harbor, Mich. 
ABSTRACT: To outline advantages of industrial usage of low cost 
(kit form) instrumentation. To illustrate examples of present ac- 
ceptance by industry. Explanation of construction technique, with par- 
ticular emphasis of necessity for simplified calibration methods. Ad- 
ditional emphasis on proven instrument performance; in many cases 
obtainable only in design originality found only in low cost kit form 
equipment. 


Problems in Trajectory Measurements at the AFMTC (55-17-4) 
Lt. Col. Gerard A. LaRocca, Patrick Air Force Base, Florida. 
ABSTRACT: Major problems associated with trajectory measurements 
of the intercontinental ballistic missile will be discussed. These prob- 
lems will cover the launch phase, the engine cut-off phase, the mid- 
course phase and the re-entry to impact phase. Nine colored slides 
will be prepared. 


ISA ANALYSIS INSTRUMENTATION SYMPOSIUM ON SAM- 
PLING SYSTEMS FOR PROCESS CONTROL INSTRUMENTS 
SESSION IV 

Room No. 104 

Session Chairman: V. 
pany, Emeryville, Calif. 
Session Recorder: Clayton F. Rasmussen, Beckman Instru- 
ment Company, Fullerton, Calif. 


N. Smith, Shell Development Com- 
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Meeting Sampling System Requirements for Continuous Gas 
Analyzers (55-18-1) a 
P. D. Schnelle, E. I. duPont de Nemours & Co., Inc., Wil- 
mington, Del. 

ABSTRACT: The problems of sampling systems for continuous gas 
analyzers are outlined and discussed. Criteria for controlling the 
variables involved are developed and methods of meeting the criteria 
described. A set of nomographs useful in the design of analyzer sam- 
pling systems is presented. 


Proposed Plant Stream Sampling for Mass Spectrometer 
(55-18-2) 

Joseph G. Neuland, Beckman Instruments, Inc., Fullerton, 
Calif. 


ABSTRACT: Describes the design requirements necessary for accurate 
Mass Spectrometer analysis of process streams. 


How to Sample Liquid Streams for Monitoring Dielectric Con- 
stant and Viscosity (55-18-3) 

B. W. Thomas, N. F. Chamberlain, 0. J. Howell and R. L. 
Martin, Humbie Oil and Refining Company, Baytown, Texas. 
ABSTRACT: Several methods of measuring dielectric constant and 
viscosity for flowing liquid streams will be described and the relative 
merits of each will be discussed. 


ISA AERONAUTICAL INSTRUMENTATION PANEL DISCUS- 
SION SESSION Il 

Room No. 103 

Session Chairman: Floyd Bryan, Douglas Aircraft Co., 
Santa Monica, Calif. 

Session Recorder: E. O. Spencer, Hughes Aircraft, Santa 
Monica, Calif. 


Noise and Vibration Measurement in Aircraft (55-19-1) 

Panel Discussion 

Panel Members: Robert L. Stallard, Applied Physics Labora- 
tory, Johns Hopkins University, Silver Spring, Md. C. Mor- 
row, c/o E. O. Spencer, Hughes Aircraft Company, Culver 
City, Calif. George T. Gebhardt, Boeing Airplane Company, 
Seattle, Wash.; M. M. Miller, Douglas Aircraft Company, 
Santa Monica, Calif.; Gomer Davies, Davies Laboratories, 
Inc., Riverdale, Md. 


ISA TRANSPORTATION INSTRUMENTATION NOISE, VIBRA- 
TION AND TEST EQUIPMENT SESSION | 

Rodm No. 301 

Session Chairman: John J. McDonald, Consolidated Engi- 
neering Corporation, Chicago, III. 

Session Recorder: Carl Canfield, Borg-Warner Corporation, 
Bellwood, Ill. 


Panel Discussion: The Present and Future of Magnetic Record- 
ing in Aircraft and Other Mobile Applications. (55-20-1) 
Moderator: A. J. Mallinckrodt, The Ralph M. Parsons Com- 
pany, Los Angeles, Calif. 

Panel Members: W. T. Selsted, Ampex Corporation, Red- 
wood City, Calif.; G. L. Davies, Davies Laboratories, Inc., 
Riverdale, Md.; R. L. Sink, Consolidated Engineering Cor- 
poration, Pasadena, Calif. 


Thursday, Sept. 15 — 2:00 P.M 


ISA TESTING INSTRUMENTATION GENERAL SESSION V 
Room No. 101 

Session Chairman: R. P. Wehrle, International Harvester 
Company, Chicago, Ill. 

Session Recorder: H. F. Rondeau, American Meter Com- 
pany, Erie, Pa. 


Measurement of Extraneous Motions in Commercial Linear Vi- 


bration Tables (55-21-1) 
W. R. Elliot, Boeing Airplane Company, Seattle, Wash. 


ABSTRACT: In the course of vibration testing of components it be- 
came necessary to determine the magnitude of extraneous linear and ro- 
tary vibrations in the shake table. The amplitude of the extraneous 
motions is determined from the outputs of two mutual inductance dis- 
placement pickups in proximity to a smooth surface attached to the 
table. The outputs of the probes are fed into a summing or differen- 
tial amplifier to obtain linear or rotary amplitude respectively. Am- 
plitudes down to 3 microradians and 5 microinches are measuraple. 
The magnitude is fed into one axis of an XY recorder. The other 
axis is driven by the output of a frequency meter, thus giving directly 





a plot of extraneous motion vs. frequency. Some typical plots are 
shown. 
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Instrumentation for Research and Development Testing 4 
Liquid Propellant Rocket Motors (55-21-2) 

R. H. Gray, Bell Aircraft Corporation, Buffalo, N. Y, 
ABSTRACT: The measurement of test data from rocket motors anj 
components requires the simultaneous accurate recording of up to jj 
pieces of static and dynamic performance data. The most common 
parameters are pressure, flow, temperature, thrust, and displacement 
‘chis must be done remotely from the test and for tests of short dura. 
tion under severe vibration, noise, corrosion, and heat conditions, This 
paper describes the design and operation of central recording instry. 
mentation systems for recording of the data. The discussion include 
transducer calibrations, use of electrical calibrate equivalents before 
and after the test, and methods of obtaining dynamic data. 


Some Solutions to Instrumentation Problems in Static and Dy. 
namic Structure Testing (55-21-3) 

D. R. Harting, Boeing Airplane Company, Seattle, Wash. 
ABSTRACT: Five transducers and five measuring instruments, é& 
veloped by the Boeing Vibration Laboratory for use in Statice and Dy. 
namic Research and Development Tests, are described. The problens 
solved by the development of each of these devices are discussed, Th 
uses and limitations of each instrument are outlined. 


A Strob-Control for Motion Picture Cameras (55-21-4) 

Eric G. Laue, California Institute of Technology, Pasadena 
Calif. 

ABSTRACT: An Electronic circuit will be described which permiy 
stroboscopic observation and motion picture photography of cyclically 
moving devices in the frequency range of 20 to 1000 cyc/sec. Th 
system produces an apparent rate of motion adjustable from 0.5 to} 
cyc/sec. This apparent rate is independent of the frequency of vib» 
tion. By means of a commutator attached to the camera it § 
possible to synchronize the flashing of the stroboscopic lamp with th 
shutter. The uniqueness of the device lies in the fact that every fram 
is exposed and that no frame is double exposed. An internal camen 
simulator permits operation of the strobe-control system for either 
preliminary adjustments or purely observational problems. 


ISA ANALYSIS INSTRUMENTATION SYMPOSIUM ON SAM. 
PLING SYSTEMS FOR PROCESS CONTROL INSTRUMENTS 
SESSION V 

Room No. 104 

Session Chairman: B. W. Thomas, Humble Oil and Refining 
Co., Baytown, Texas. 

Session Recorder: James E. McGoldrick, Beckman Instre 
ments, Inc., Fullerton, Calif. 


A Method for Continuous Subatmospheric Sampling for a Proces 
Monitor Mass Spectrometer (55-22-1) 

E. E. Escher and Henry Landsberg, Consolidated Engineer 
ing Corp., Pasadena, Calif. 

ABSTRACT: The sample inlet system of a Process Monitoring Mas 
Spectrometer is designed to continuously receive a gaseous sample @ 
atmospheric pressure. A formula has been proven for modification 
of the inlet system to continuously sample from systems at pre 
sures as low as one mm of mercury absolute. The results of analysis 
on known synthetic mixtures sampled at various pressures are pit 
sented. The use of the method in sampling liquid streams requiring 
low pressure vaporization is discussed. 


A Sampling System for an RF Process Monitor Mass Spectrome 
ter (55-22-2) 

R. E. Wightman, W. D. Peters, L. A. Grundy, E. M. Craig 
head, Phillips Petroleum Co., Bartlesville, Okla. 
ABSTRACT: A process monitor type mass spectrometer require # 
clean, dry and continuous sample as a prerequisite for satisfactory i» 
strument operation. A system for the removal of dust, water, 
and tars from a gas sample from a catalytic dehydrogenation unit 
developed and successfully used in plant test work. Although this 9F 
tem was not completely automatic, it can be made nearly so by 
ditional mechanical development. Several preparation schemes which 
were not successful are also mentioned. 


Experience in Sampling Plant Gas Streams for Analytical Me 
urements (55-22-3) 

R. K. Davis and J. L. Serriil, Leeds & Northrup Compaly, 
Philadelphia, Pa. 

ABSTRACT: The reliability of a gas analyzer can be no better thi 
the reliability of its sampling system. Often this fact is given V& 
little consideration by both the supplier of the analyzer and the we 
Many satisfactory sampling systems have been developed for the 8® 
eral run of gas analysis problems, yet the literature only discusses 
solutions to the unique complex applications. This paper discusses 9 
tems for the general run of problems where (a) a single analyzer 
single line sampling is used (b) a single analyzer and a mul 
sampling is used. 


ISA EDUCATION COMMITTEE SYMPOSIUM ON TRAINING 
ENGINEERS AND MECHANICS IN INSTRUMENT FUNDA 
MENTALS SESSION I! 

Room No. 102 
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Automation Conference & Exhibit, Shrine Exhibition Hall & Auditorium, Los Angeles, California 





10th Annual instrument- 


Session Chairman: John C. Melcher, Leeds & Northrup Com- 


pany, Philadelphia, Pa. 
Session Recorder: 


t Training on the Job (55-23-1) , —_ 
er deol. Sates Oil Company of California, Wilmington, 
Calif. 


: Instrumentation ad training can never be separated. 
ABSTRACT: | j methods, and requirements 


ini mittee with objectives, ; 
a te 2 poner) ef every Instrument Department. Paper deals with 
functioning of committee, training under productive conditions. Three 
phases are discussed, (1) training the new candidate, (2) upgrading 
all craftsmen, (3) instrument user training. A suggested skeleton 
training outline is included. Training is divided into blocks in logical 
order. ach block to be completed and trainee checked by training 
committee before going to next block of training. 


Successful Instrumentation Education at the Section Level 
(55-23-2) . 

: E. Myers, Pacific Scientific Company, Seattle, Wash.; 
Peter L. Balise, Univ. of Washington, Seattle, Wash. 
ABSTRACT: A seminar series conducted by the Seattle Section is 


described. The results are analyzed and suggestions made for the bene- 
fit of other sections interested in planning a similar program. 


Development of a Technician’s Training Program by Boston 
Section 1953-1955 (55-23-3) 

William H. Furry, The Foxboro Company, Foxboro, Mass. 
ABSTRACT: Recognizing the need for training of instrument main- 
tenance and engineering personnel, the Education Committee of the 
Boston Section offered a series of five lectures covering the general 
field of industrial measuring and controlling instruments in the Fall 
of 1953. Through this effort, the need for more detailed instruction 
became apparent, and in the Fall and Winter of 1954, a series of 10 
lectures covering temperature measuring devices only was presented 
to a group of 35. Further extension of this effort is planned for the 
future. 


Instrumentation Education: Chicago ISA Section and University 
of IMlinois (55-23-4) 

Earl S. Bush, Minneapolis-Honeywell Regulator Co., Ham- 
mond, Ind.; Robert H. Berg, Process Control Services Co., 
Elmhurst, Ill.; Howard C. Roberts, University of Illinois, 
Urbana, IIl. 

ABSTRACT: A description of the educational program of the Chicago 
Section of the Instrument Society of America. The program includes 
two formally presented courses; one basic, one moderately advanced, 
and a series of maintenance and operation sessions. Arrangements 
and syllabi have been developed which are considered permanent; the 
actual instruction is supervised by the extension division of the Uni- 
versity of Illinois. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 

Room No. 103 

Session Chairman: C. G. Mansfield, Dept. of Water & Power, 
Los Angeles, Calif. 

Session Recorder: Virgil M. Dyer, Los Angeles, Calif. 


The Recognition of Possible Measurement Errors in DC Dielec- 
tric Testing i nthe Field 
Charles W. Ross and Edward B. Curdts, James G. Biddle 
Co., Philadelphia, Pa. 


Measuring and Recording Atmospheric Electrostatic Potential 

J. S. Carroll, Stanford University, Stanford, Calif.; S. B. 
Hammond, University of Utah; E. H. Stewart, Wesix Elec- 
tric Heater Company. 


The Movable Core Transformer as a Pickup for Industrial Tele- 
metering Systems 
A. J. Hornfeck and L. M. Wermelskirchen, Bailey Meter Co., 
Cleveland, Ohio. 


Friday. « pe = 9:30 ALM 


ISA TRANSPORTATION INSTRUMENTATION NEW INSTRU- 
MENTS FOR TRANSPORTATION SESSION Il 

Room No. 301 

Session Chairman: John J. McDonald, Consolidated Engi- 
neering Corporation, Chicago, III. 


Session Recorder: Carl Canfield, Borg Warner Corporation, 
Bellwood, Ill. 


A Digital Range Time Encoder (55-24-1) 


Keith 0. Timothy, Consolidated Engineering Corporation, 
Pasadena, Calif. 


ABSTRACT: A method is described for the periodic generation of 
mae ee representing elapsed time, in seconds, with accurate ver- 
pose te ie marks separating these words, The time signal can be re- 

or otherwise processed simultaneously with any desired data. 
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Engine Test Instrumentation (55-24-2) : 
Albert F. Welch and G. M. Rassweiler, Research Lab. Div. 


of GMC., Detroit, Mich. 

ABSTRACT: Covers engine test instrumentation selected by Gen- 
eral Motors Research for new facilities. Genera] objectives, approach, 
reasons for specific selections are discussed. ; bes 
Vibration Measurement in Highway and Railroad Equipment 
(55-24-3) 

Thomas L. Greenwood and Lester J. Owens, Redstone Ar- 
senal (U. S. Army), Huntsville, Ala. 

ABSTRACT:. Discussion of considerations involved in selection of | 
measuring devices to be us-d in vibration survey of road and rail trans- 
portation. Description of measuring equipment and operating pro- 
cedures. Discussion of evaluation and use of data. 

Time Code Systems as Applied to Centralized Control of Pipe 
Line Systems (55-24-4) ; 

T. C. Schroeder, Union Switch & Signal Division, Westing- 
house Air Brake Co., Swissvale, Pa. 

ABSTRACT: Presentation of the operation and application of the 
Union Switch and Signal Division all relay time code control system. 
Aircraft Engine Vibration Monitors (55-24-5) 

A. F. Gebhart, Consolidated Engineering Corp., Pasadena, 
Calif. 

ABSTRACT: Reciprocating engines, jet engines, and propellors al} / 
present varying degrees of vibration. The various problems as well as § 
the type of instrumentation to moniter in flight vibration from these 
sources are discussed. 


ISA DATA HANDLING SESSION I 
Room No. 101 

Session Chairman: J. C. 
pany, Cambridge, Mass. 
Session Recorder: Irving Lefkowitz, Case University, Cleve- 
land, Ohio. 

Digital Handling of Analog Data (55-25-1) 

Bernard M. Gordon, Epsco, Inc., Boston, Mass. 

ABSTRACT: New techniques for the handling of analog data are 
discussed. Ultra-high-speed precision digital data-reduction and digital 
real-time computation applications to industrial control problems are 
presented. The relative advantages and disadvantages of ‘operational 
digital’’ techniques are considered. 

Automatic Data Transmitting System (55-25-2) 

James R. Cunningham, Berkeley Division, Beckman Instru- 
ments, Inc., Richmond, Calif. 

ABSTRACT: When the question of telemetering arises in the initial 
discussion of a gas transmission system, reliability, accuracy, stability, 
flexibility and cost must be comprehensively considered. This paper 
deals with these matters as applied to an Automatic Date Transmitting 
System. Consideration is also given the four major objectives of the 
system; namely, conversion of analog data to forms suitable for meas- 
urement, measurement of such converted quantities to a high degree 
of accuracy, translation of these measurements into a suitable trans- 
mission form, and transmission over a standard teletype circuit. This. 
system has been successfully installed on a gas transmission line. 
Functional Considerations of an Inexpensive Electronic Com- 
puter (55-25-3) 

Chalmer E. Jones, Heath Company, Benton Harbor, Mich. 
ABSTRACT: The growing application of electronic analog computers 
has increased the demand for a variety of general purpose units. These 
each strike a different median of accuracy, cost, convenience and 
flexibility. This paper deals with the functional and design charac- 
teristics necessary in a low cost flexible unit capable of high accuracy 
when calibrated. Such a unit will find applications in industry and 
universities as a desk top electronic slide rule. 

ISA INSTRUMENTATION FOR INSPECTION AND CGAGING 
SESSION | 

Room No. 103 

Session Chairman: 

Session Recorder: 

Portable Alignment Interferometer (55-26-1) 

D. R. Herriett and E. M. Brockway, Bausch & Lomb, Roches- 
ter, N. Y. 


ISA NUCLEAR RADIATION INSTRUMENTATION SESSIOP: | 


Hoskens, Arthur D. Little Com- 


Room 102 

Chairman: D. L. Collins, Landsverk Electrometer Com- 
pany, Glendale, Calif. 

Recorder: R. W. Johnston, Atomic Energy Commission, 


Washington, D. C. 
Instrumentation Consideration 
(55-27-1) 

William A. Richards, Hanford Atomic Products Operation, 
General Electric Company, Hanford, Washington. 

A Quartz Fiber Field Assay Instriment for Radioactive Ores 
(55-27-2) 

D. L. Collins, Landsverk Electrometer Company, Glendale, 
Calif. 

Uranium Prospecting Instruments (55-27-3) 

A representative of the Detectron Corporation, North Holly- 
wood, California. 


in an Atomic Energy Plant 
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J. C. Groenewegen 


Pre-Clinic Get Acquainted Session 


A “get-acquainted” session will be held 7:30 P.M., 
Friday, September 9, at Founders Hall for those at- 
tending the Instruments Maintenance Clinic. Guest 
speaker will be Alex Thackers, of Mason-Neilan Reg- 
ulator Co. He will talk on “Force Balance vs De- 
flection Balance as Used in Control Instruments. 
Registration for the Clinic will start at 8:00 A.M. on 
Saturday, September 10 at the University of Cali- 
fornia. 


e CLINIC HOURS: 
Saturday and Sunday, September 10th and 11th: 


9:30 to 11:30 A.M.; 1:00 to 3:00 P.M.; 3:15 to 5:15 P.M. 


Monday, September 12th: 
8:15 to 10:15 A.M.; 10:30 A.M. to 12:30 P.M. 


e COURSE: 
Maintenance and trouble-shooting of process control 
instruments. Principally for operating, mainte- 
nance and apprentice personnel. 


e SUBJECTS: 
Choice of three schedules each consisting of a well 
balanced series of eight different instruments. 


e INSTRUCTION: 
Explanation of instruments, parts and circuits. 
Demonstration of trouble-shooting procedure. 
Question and answer periods. 
Individual practice. 
Copies of instruction manuals. 





SCHEDULE A 

e THE ANNIN COMPANY 
Domotor Control Valves 

e BARTON INSTRUMENT COMPANY 
Bellows Type Flow Meters 
with Pneumatic Transmitters 

e THE BRISTOL COMPANY 
Dynamaster Temperature Recorders 

e FISCHER & PORTER COMPANY 
Variable Area Flow Meters 

e THE FOXBORO COMPANY 
Consotrol Instruments 

e MOORE PRODUCTS COMPANY 
Nullamatic Controllers and M/P Control Stations 

e REPUBLIC FLOW METERS COMPANY 
Force Balance Transmitters 

e TAYLOR INSTRUMENT COMPANIES 
Fulscope Controllers 





SCHEDULE B 

e THOMAS A. EDISON, INC. 

Omniguard Temperature Monitoring System 
e THE FOXBORO COMPANY 

Dynalog (EMF and Resistance) Recorders 
e THE HAYS CORPORATION 

Magno-Therm Oxygen Analyzers 
e INDUSTRIAL INSTRUMENT CORPORATION 

Bellows Type Differential Flow Meters 
@ KIELEY & MUELLER, INC. 
Yontrol Valves 











University of Southern California—Founders Haj 


34th and University Avenue 


Sept. 10, 11, 12, 1953 


Chairman, 

J. C. GROENEWEGEN 

Shell Chemical Corporation 
Torrence, California 


e SESSIONS: 
Hight 2-Hour sessions; three each on Saturday and 
Sunday mornings and afternoons; two on Monday 
morning. Monday afternoon the Instrument-Auto- 
mation Exhibit opens at Shrine Exposition Hall 
which is a few blocks walk from Founders Hall. 


GROUPS: 
Limited to 25 per group per session. 


e LUNCHES: 
Luncheon facilities are available on the University 
Campus. 


e CERTIFICATE: 
A Certificate of Completion will be issued to each 
registrant who comp.etes the full Instruments 
Maintenance Clinic Course. 


e FEES: 
ADVANCE REGISTRATION REQUIRED. 
$5.00 to members of ISA, ASME, AIEE, IRE, and 
SCMA; non-members, $7.50. Non-members may ap- 
ply the surcharge of $2.50 toward payment of dues, 
if they enroll as full ISA members before October 
15, 1955. 
Full registration fee to the Clinic admits the regis- 
trant to the technical sessions of the Conference 
without additional fee. Admission to the Exhibit 
is free. 


e MASON-NEILAN REGULATOR COMPANY 
Level Control Equipment 

e MINNEAPOLIS-HONEYWELL REGULATOR 
COMPANY 
Tel-O-Set Control Systems 

e TAYLOR INSTRUMENT COMPANIES 
Transaire and Transet Control Equipment 





SCHEDULE C 
e BAILEY METER COMPANY 
Multi-Use Electronic Receiver-Controller 
e BECKMAN INSTRUMENTS, INC. 
pH Electrodes and Amplifiers 
e A. 0. BECKMAN, INC. 
Oxygen Analyzers 
e THE BRISTOL COMPANY 
Telemetering Equipment 
e DETECTRON CORPORATION 
Electronic Frequency Counters 
e GENERAL ELECTRIC COMPANY 
Process Instruments 
e LEEDS & NORTHRUP COMPANY 
Electronic Equipment for Process Control 
e MANNING, MAXWELL & MOORE 
Microsen Transmission—Control System 


ELECTIVE 
e AUTOMATIC SWITCH COMPANY 
May be substituted for one subject in any of the above schedutes. : 
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University of Southern California — Founders Hall 


34th and University Avenue 


Thursday, Sept. 15, 9:30 A.M. 


Chairman, 

BERNARD S. BENSON 
Benson-Lehner Corporation 
Los Angeles, California 


N UNUSUAL ONE-DAY WORKSHOP on data handling 
A will be held Thursday, September 15, 1955 at the 
University of Southern California as part of the program of 
ISA’s 10th Annual Instrument-Automation Conference and 
Exhibit in Los Angeles. Eight subjects of particular inter- 
est have been chosen to form the basis of eight “bull” 
sessions to be held simultaneously. Each discussion session 
will be in a separate room under the leadership of an expert 
in the field. The objective will be to provide a high level ex- 
change of technical information on a very informal basis. 
Each discussion group will be limited to about twenty reg- 
istrants to permit maximum participation. Registrants are 
free to rotate among any of the eight workshop groups ac- 
cording to their preferred interests, or stay with one ses- 
sion all day. 


Selected papers on the subject matter have been pre- 
printed and made available to the registrants, to omit the 
necessity for oral presentation. Since the emphasis will be 
on the interchange of experiences and ideas, the papers will 





e OSCILLOGRAPHIC AND PHOTOPANEL DATA 
1, What accuracy can one really expect from oscillo- 
graphic data? 
2. What does a point of reduced dial film really cost? 


e PHOTOGRAPHIC DATA — BALLISTIC FILMS, ETC. 
1. Accuracy vs. speed—where is the optimum? 
2. Is 70mm. film on its way in? 
e TRANSMISSION OF DATA 
1. Which telemetry system is winning and why? 
2. What is telemetry’s weakest point? 
e MAGNETIC STORAGE SYSTEMS 
1. When should the oscillograph yield to the magnetic 
tape? 
2. Analog or digital magnetic storage? When and why? 


_To assure the widest range of experiences among the par- 
Ucipants and to maintain the small size of the groups, appli- 
cations for registration in the Data Handling Workshop are 
Subject to confirmation. 


The fee for members of ISA ASME, IRE, AIEEE, and 
SCMA is $5.00; for non-members $7.50. This fee will in- 


Fe 





Bernard S. Benson 


serve the registrants merely as starting points for their 
discussions. 


Typical of the papers to be preprinted are: “Factors 
Which Contribute to the Practical Limits of Resolution of 
Galvanometer-Oscillograph Data” by Glen Sanderson, Chief 
Flight Test Services, Lockheed Aircraft Corp. 


“Optical and Electrical Characteristics of NE-2 Lamps 
Used as Timing Markers for Film Record Data” by Don 
Proctor, Project Engineer, Electronic Engineering Co., Cali- 
fornia. 


A secretary in each group will record significant parts of the 
discussions which, together with the papers, will be pub- 
lished later as ISA Proceedings of the Data Handling 
Workshop. 


The subjects of the eight bull-sessions and a few typical 
questions to be chewed over by the registrants are as fol- 
lows: 


e ANALOG TO DIGITAL CONVERTERS 
1. Can airborne units be relied upon? 
2. What has been learned about ADS’s in the last year? 


e FULLY AUTOMATIC DATA REDUCTION SYSTEMS 
1. What happens when we unplug the human being? 
2. Should the system discriminate? 


e DATA REDUCTION SYSTEMS OF 1960 — REQUIRE- 
MENTS AND POSSIBILITIES 
1. Will we return to simplicity? 
2. Can this scramble for data continue? 
e PRESENTATION OF DATA FOR HUMAN CON- 
SUMPTION 
1. To tabulate or plot? 
2. A cure for data indigestion? 


clude copies of the preprinted papers and will also admit 
registrants to the Technical Sessions of the Conference. 


If the limit of the size of the discussion groups is ex- 
ceeded by the advance registration, opportunity to register 


as auditors will be offered to those who wish to do so. 









Shrine Auditorium 
Sept. 13, 14, 15, 1955 





































Chairman 

EpGar J. Gorr 

Beckman Instruments, Inc. 
Fullerton, California 


Edgar J. Goff 


e COURSE AND INSTRUCTION: 


Theory, design and applications of analytical 
instruments for both continuous and labora- 
tory methods of process control. Choice of 
six sessions. Illustrated lectures, demonstra- 
tions, discussion, descriptive literature. 


e SESSIONS: 
Six three hour sessions: Two each day; one 
each morning from 9 to 12 noon; one each 
afternoon from 2 to 5. Choice of six sessions 
out of the nine scheduled. 


e FEES: 
ADVANCED REGISTRATION REQUIRED. 
$5.00 to members of ISA, ASME, AIEE, IRE, 
and SCMA; non-members, $7.50. Non-mem- 
bers may apply the surcharge of $2.50 toward 
payment of dues if they enroll as full ISA 
members before October 15, 1955. 
Full registration fee to the Clinic admits the 
registrant to the technical sessions of the Con- 
ference without additional fee. Admission to 
the Exhibit is free. 
If space is available—single session fee is 
$2.00 to members and students; non-members, 
$3.00. 


(1) APPLIED RESEARCH LABORATORIES, Room 002 
Emission Spectroscopy 

(2) BECKMAN INSTRUMENTS, INC., Room 201 
Flow Colorimeter, Spectral Energy Record- 
ing Attachment and 200-Channel Recorder 

(3) CONSOLIDATED ENGINEERING CORPORATION, 
Room 202 
Process Refractometer 

(4) GOW-MAC INSTRUMENT COMPANY, Room 401 
Thermal-Conductivity Gas Analyzers 
and Gas Chromotography 


(5)) LEEDS & NORTHRUP COMPANY, Room 001 
Non-Dispersion Infrared Analyzer 

(6) LISTON-BECKER INSTRUMENT CO., Room 203 
Positive Type Infrared Analyzer 

(7) MINE SAFETY APPLIANCES COMPANY, Room 403 
Infrared Analyzer Water Vapor Recorder 
and Thermal Conductivity 

(8) THE OHMART CORPORATION, Room 202 
Density and Liquid Level—Gamma Gages 


(9) THE PERKIN-ELMER CORPORATION, Room 204 
Infrared Process Control from Laboratory-to- 
Line 











COMPUTERS 
CLINIC” 


Shrine Auditorium 
Sept. 12, 13, 14, 1955 


Chairman 

W. J. CONNER, JR. 
Minneapolis-Honeywell 
Regulator Company 
Philadelphia, Pa. 





W. J. Conner, Jr, 


e COURSE: 
Capabilities of various types of computers and how 
they can be used in solving plant and laboratory 
problems; process control, engineering calculations, 
data reduction, business data, processing and other 
applications. Principally for engineering and man- 
agement personnel. 


SUBJECTS: 

Small digital computers, medium-size digital com- 
puters, large-size digital computers, direct analog 
computers, electronic differential analyzers, me- 
chanical analog computers. 


e INSTRUCTION: 
Lectures, discussions, and descriptive literature. 


SESSIONS: 
Six 2% hour sessions; one each morning and after- 
noon. 


CLINIC HOURS: 
9 to 11:30 A.M.; 1:30 to 4 P.M. 


e FEES: 
ADVANCE REGISTRATION REQUIRED 
$5.00 to members of ISA, ASME, AIEEE, IRE, and 
SCMA: non-members $7.50. Non-members may ap- 
ply the surcharge of $2.50 toward payment of dues 
if they enroll as full ISA members before October 
15, 1955. 


Full registration fee to Clinic admits the Registrant 
to the Technical Sessions of the Conference with- 
out additional fee. Admission to the Exhibit is 
free. 

If space is available—single session fee is $2.00 to 
members and students; non-members, $3.00. 


PARTICIPATING COMPANIES AND SUBJECTS 


e BURROUGHS RESEARCH CENTER, Room 304 
Small Digital Computers 

e ELECTRODATA CORPORATION, Room 305 
Medium-Size Digital Computers 


e REMINGTON-RAND, INCORPORATED, Room 306 
Large-Size Digital Computers 


e COMPUTER ENGINEERING ASSOCIATES, Room 301 


Direct Analog Computers 


e ELECTRONIC ASSOCIATES, Room 302 
Electronic Differential Analyzers 

e LIBRASCOPE, INCORPORATED, Room 303 

Mechanical Analog Computers 
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Ao tices, Chairman, Research Division, Raytheon Mfg. Co., Waltham 54, Mass. 
Emanuel Malkin, Box 145, Lyndon, Ky. 
Edgar J. Bumstead, 17 East 68 Terrace, Kansas City, Mo. : 
James A. Ford, Jerguson Gage & Valve Co., 87 Fellsway, Somerville, Mass. 
Fred J. Lingel, 712 Sumner Ave., Syracuse 10, N. Y. 
Virginia Zugbaum, 425 Connecticut St., Gary, Ind. 
G. E. Flower, Industrial Instrument Supply & Mfg. Co., 10020 Lauder Ave., Detroit, 
Mich. 
A. M. Johnson, Jr., 526 Twin Oak Drive, Apt. 3, Decatur, Ga. 
R. E. O’Neill, Box 1017, Houston, Tex. 
F. W. Atkinson, 805 Mt. Vernon Rd., Newark, 0. 
R. W. Martig, 1905 N. E. Wygant St., Portland, Ore. 
J. W. Graeb, Engineering Dept., Imperial Oil Ltd., Sarnia, Ontario, Canada 
J. L. Lopez, P. 0. Box 203, Lago Oil & Transp. Co., Ltd., Aruba, N. W. I. 
Harry L Rash, 526 Holly Oak Rd., Penrock, Wilmington, Del. 
R. D. Turkington, R. D. No. 1, Wrightsville, Pa. 


A3.—Constitution, Rules G Procedures: 

Robert A. Trenner, Chairman, 301 Greenview Lane, Havertown, Pa. 

William J. Beckett, Marinette Paper Co., Marinette. Wis. 

R. L. Kettenring, The Instrument Lab., Inc., 934 Eliott Ave. West, Seattle 99, 


fash. 
A. J. Waldron, 9 Hampton Rd., Westmont, N. J. 
Thomas L. R. Williamson, c/o Burns & Roe, 233 Broadway, New York 38, N. Y. 


A4.—Instrument anny 

Edward J. Albert, Chairman, Thwing-Albert Instrument Co., Philadelphia 44, Pa. 
E. A. Benson, Victoreen Instrument Co., Cleveland 14, 0. 

S. S. Minault, Tracerlab, Inc., Boston 10, Mass. 

A. J. W. Novak, Brush Development Co., Cleveland 14, 0. 

Barlett Palmer, Palmer Thermometers, Inc., 2501 Norwood Ave., Cincinnati 12, 0. 
John 0. Tragard, Hammel-Dahi Co., 243 Richmond St., Providence, R. I. 

R. E. Welch, W. M. Welch Scientific Co., 1515 Sedgwick St., Chicago 10, III. 
Exhibitors Advisory Subcommittee 

A. R. Floreen, Chairman, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa. 
A. R. Kolgore, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa. 

A. F. Day, Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa. 

Gordon Green, The Foxboro Co., Foxboro, Mass. 

J. F. Higgins, Manning, Maxwell & Moore, Inc., Stratford, Conn. 

F. G. McGavock, CEC Instruments, Inc., Pasadena 15, Calif. 

H. E. Shugars, Barber-Colman Co., Wheelco Instruments Div., Rockford, Ill. 

W. H. Steinkamp, Beckman Instruments, Inc., Fullerton, Calif. 


ISA Representatives to the National Research Council: 

Porter Hart, The Dow Chemical Company, Freeport, Tex. 

Dr. A. 0. Beckman, Beckman Instruments, 2500 Fullerton St., Fullerton, Calif. 

ISA Representative to American Standards Association (Section Com- 
_ mittee C85, Terminology for Automatic Controls) 

William Caldwell, Taylor Instrument Companies, 95 Ames Street, Rochester 1, N. Y. 

N. L. Isenhour, Alternate Representative, Box 494, Kingston, Tenn. 

6A, Gepvesentative to American Association for the Advancement of 


nce 
“cane National Bureau of Standards, U. S. Dept. of Commerce, Washing- 
a 


OPERATIONS DIVISION COMMITTEES 


B1.—Finance: 

Howard Hudson, Chairman, Paneilit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
G. R. Feeley, Trinity Equipment Corp., Roselle Park, N. J. 

hey H. Munch, 303 Planthurst Rd., Webster Groves 19, Mo. 

it Sprague, Jr., The Hays Corp., 742 E. 8th St., Michigan City, Ind. 

- T. Volibrecht, Energy Control! Co., 5 Beekman St., New York 38, N. Y. 


82.—Meetings: 
jonert L. Galley, Chairman, 4986 Marmol Drive, Woodland Hills, Calif. 
Wi iam E. Vannah, Vice Chairman, Overbrook Drive, Stamford, Conn. 
en ky Bertram. 233 Harvard St., Brookline, Mass. 
$ lacksher, Carbide & Carbon Chemicals Co., P. 0. Box 748, Paducah, Ky. 
Z Chatfield, American Meter Co., 1513 Race St., Philadelphia, Pa. 
qs itcheock, Hoke, Inc., 148 S. Dean St., Englewood, N. J. 
A Koch, Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. 
_ Lennon, Crawford Fittings Co., Cleveland, 0. 
Maitland, 10329 w. McNichols Rd., Detroit 21, Mich. 


‘delphia, 1d Automatic Temperature Control Co., 5212 Pulaski Ave., Phila- 


£3:—Publications : 
‘Pa, oss, Chairman, Harris D. McKinney, Inc., 12 South 12th St., Philadelphia 7, 


nm > 
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E. Malkin, Malkin Instrument Co., 575 Starks Bidg., Louisville 2, Ky. 

R. W. Martig, Farnes & Martig, Inc., 5714 N. E. Glisen St., Portland 13, Ore. 
D. C. Myers, Shell Oil Co., Box 1509, Midland, Tex. 

R. R. Proctor, Pure Oil Research & Development Labs., Crystal Lake, III. 

M. D. Shriver, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 

William A. Diament, Devicengineering Co., 1701 Walnut St., Philadelphia 3, Pa. 
Forest E. Head, Monsanta Chemica! Co., 1800 South Second St., St. Louis 4, Mo. 
Morris G. Moses, 2526 Scioto Trail, Portsmouth, 0. 

Isadore Warshawsky, 20873 Avalon Drive, Cleveland 16, 0. 

B. J. Wilson, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa. 


GENERAL RELATIONS DIVISION COMMITTEES 


C1.—Sections and Membership 

a “ay Chairman, Baldwin-Lima-Hamilton Corp., Chester Pike & Simpson, 
hila., Pa. 

W. J. Blackburn. 445 Dover, Denver. Colo. 

J. J. Burnett, The Foxboro Co., 4546 Oakton St., Skokie, III. 

G. D. Carnegie, P. 0. Box 7283, Cleveland 29, 0. 

Don L. Davies, Colley & Schler, Inc., 23150 Woodward Ave., Detroit 20, Mich. 

H. B. Freeman, Economy Equipment Co., 4526 Olive Street, St. Louis, Mo. 

J. E. Hart, 18 Hemlock Rd., Newton Upper Falis 64, Mass. 

J. J. Hillen, 219 Dawson Ave., Dorval, Quebec, Canada 

D. R. A. Jones, 7219 Sorensen Ave., Whittier, Calif. 

R. M. Kinney, 1336 Wyatt Bidg., New York Ave. & 14th St., Washington, D. C. 

Howard W. Marston, 407 5th Avenue North, Hopkins, Minn. 

E. Roy Myers, 427 Temple Bar Bidg., Cincinnati 2, 0. 

John Ohman, Southwest Research Institute, 8500 Culebra Rd., San Antonio 6, Tex. 

E. J. Pompeo, Shell Development Co., Emeryville, Calif. 

A. M. Shore, Baldwin-Lima-Hamilton Corp., Chester Pike & Simpson, Phila., Pa. 

P. J. Slavish, Baldwin-Lima-Hamilton Corp., 567 Union Trust Bidg., Pittsburgh 19, 


Pa. 
T. W. Waldrop, P. 0. Box 1308, Atlanta 1, Ga. 


C2.—Employment Committee 

Richard H. Hardy, Chairman, 1149 1/2 Diamond Ave., South Pasadena, Calif. 
Roy Freeman, 24 Clarendon Ave., Avondale Estates, Ga. 

E. A. Bianchi, Mason-Neilan Regulator Co., 1190 Adams St., Boston, Mass. 
Clarence G. Behnke, 351 East Ohio Street, Chicago 11, III. 

Yeatman Anderson, 6536 Kincaid, Cincinnati 13, 0. 

Robert N. Wilson, 25 Bealls Lane, Frostburg, Md. 

R. E. Hansen, P. 0. Box 6725, Houston 5, Tex. 

A. K. Cook, 604 W. Main St., Louisville, Ky. 

H. R. Karp, 5D Beech Spring Drive, Summit, N. J. 

A. W. Lubbers, No. 8 Hilltop Terrace, Chatham, N. J. 

M. L. Fruedenthal, 828 Fidelity Union Life Bidg., Datias, Tex. 

Gerald Flower, 10020 Lauder Ave., Detroit 27, Mich. 

Norman L. Finch, 2640 S. 154th St., Seattle, Wash. 


C3.—Intersociety Relations 

H. H. Johnson, Chairman, Consolidated Edison Co., 4 Irving Place, New York 3, N. Y. 

Robert L. Reich. Plaza Hotel, Suite 1746, 5th Ave. at 49th St., New York 19, N. Y. 

J. C. Peters, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa. 

-. ” Dysart, Robertshaw-Fulton, Fulton Syiphon Div., P. 0. Box 400, Knoxville 
, Tenn. 


C4.—Public Relations Committee 

E. W. Eigenbrot, Chairman, The Aitkin Kynett Co., 1400 South Penn Square, Phila- 
delphia 2, Pa. 

John Osterman, Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 

John Procopi, Milton Roy Company, Philadelphia, Pa. 


C5.—Government Relations 

Ralph L. Goetzenberger, Chairman, 714 Norway Drive, Kenwood, Chevy Chase 15, Md. 
R. S. Ould, Engineers Club of Washington, Washington, D. C. 

Ernest A. Ryavec, 5514 Sherrier Place, N. W., Washington, D. C. 


C6.—Education 

John C. Melcher, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia,. Pa. 
Division of Vocational Training 

M. B. Hall, Division Chairman, The Foxboro Co., Foxboro, Mass. 

Maintenance ani Operations Clinic—National Meeting 

George A. Larson, Chairman, 612 11th Ave., Lockport, III. 

M. B. Hall, The Foxboro, Co., Foxboro, Mass. 

Survey of Vocational Training in U. S. 

R. J. v4 , Chairman, Detroit Edison Co., Detroit, Mich. 

T. A. Clark, Clark Bros. Instrument Co., 10300 Whittier Ave., Detroit 24, Mich. 
A. T. Sherman, Paulsboro Rd., Clarksboro, N. J. 

S. Sterling, 15310 W. McNichols Rd., Detroit 35, Mich. 

Survey of Educational Programming in ISA Sections 

W. N. Richards, Chairman, International Correspondence Schools, Scranton 9, Pa. 
Division of Collegiate Studies 

Survey of Collegiate Instruction in Instrumentation 

J. C. Meicher, Chairman, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia 44, 


me 


a Belcher, Minneapolis-Honeywell Regulator Co., Wayne & Windrim Aves., Phila. 


, Pa. 

. Jeffries, Candlewood Shores, Brookfield, Conn. 

. Pugsley, The Hays Corp., East 8th St., Michigan City, Ind. 

. Percy, U. S. Steel Corp., Kearny, N. J 

D. Trimmer, University of Tennessee, Knoxville, Tenn. 

I. Warshawsky, 20873 Avalon Drive, Cleveland 16, 0. 

Survey of Textbooks G Teaching Aids 

D. L. Trautman, Chairman, University of California, Los Angeles, Calif. 
R. W. Jones, Northwestern University, Evanston, III. 

J. D. Trimmer, University of Tennessee, Knoxville, Tenn. 

1. Warshawsky, 20873 Avalon Drive, Cleveland 16, 0. 

Division of Special Projects 

J. B. McMahon, Division Chairman, 122 South Michigan Ave., Chicago 3, III. 
W. E. Estelle, McNab Inc., 225 Lafayette St., New York 12, N. Y. 
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GENERAL RELATIONS DIVISION COMMITTEES (Cont.) 


W. W. Johnston, Jr., Aro, Inc., P. 0. Box 162, Tullahoma, Tenn. 
Task Committee—Research and Development Symposia 
H. C. Roberts, Chairman, University of Illinois, Urbana, Ill. 
Task Committee—Education Foundation 

R. J. Jeffries, Chairman, Candlewood Shores, Brookfield, Conn. 


C7.—Historical: 

Porter Hart, Chairman, The Dow Chemical Co., Freeport, Tex. 

H. B. Freeman, Economy Equipment Co., 4526 Oliver St., St. Louis 8, Mo. 
Nelson Gildersieeve, General Electric Co., 40 Federal St., West Lynn 3, Mass. 
John R. Martin, Humble Oil & Refining Co., Baytown, Tex. 


C8.—Corporate Membership 
(Chairman to be announced) 


TECHNICAL DIVISION COMMITTEES 


Steering Committee: 
N. M. Blair, Chairman, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 


D1.—Technical Program 

Philip M. Fleming, Chairman, E. I. duPont deNemours & Co., Newark, Del. 

Richard I. Barlow, Vice Chairman, Meriam Instrument Co., 4760 E. Olympic Bivd., 
Los Angeles 22, Calif. 

S. G. Eskin, 420 Marine Drive, Chicago 40, Ill. 

Louis Gess, Minneapolis-Honeywell Reg. Co., Wayne & Windrim Aves., Phila., Pa. 

Technical Reporting Subcommittee 

Louis Gess, Minneapolis-Honeywell Reg. Co., Wayne & Windrim Aves., Phila., Pa. 

H. H. Johnson, Consolidated Edison Co., 4 Irving Place, New York, N. Y. 

J. J. McDonald, Consolidated Engineering Co., 35 E. Wacker Dr., Chicago 1, III. 


D2.—Research and Development: 
W. I. Caldwell, Chairman, Taylor Instrument Cos., 95 Ames St., Rochester 1, N. Y. 


D3.—Instrument Operation G Maintenance: 

John J. Kelly, Chairman, American Cyanamid Co., Bound Brook, N. J. 

S. C. Richardson, Secretary, General Electric Co., 1 River Rd., Schenectady, N. Y. 

Subcommittee on Instrument Installation and Maintenance Practices 

H. A. Hulsberg, Chairman, Blaw-Knox Chemical Division, Pittsburgh, Pa. 

H. A. Harrington, East Berne, N. Y. 

Duane Humphrey, E. I. duPont deNemours & Co., Wilmington, Del. 

Robert T. Hurm, West Virginia Pulp & Paper Co., Covington, Va. 

H. Douglas Woods, Canadian Industries, Ltd., Montreal, Quebec, Canada 

Subcommittee on Instrument Calibration Techniques 

A. K. Joecks, Chairman, Consolidated Edison Co., 708 1st Ave., New York 17, N. Y. 

Wm. Crosson, 25 Kinross Place, Yonkers 3, N. Y. 

S. C. Richardson, 15 Knickerbocker Rd., Scotia 2, N. Y. 

Subcommittee on Instrument Shops 

A. C. Cobb, Chairman, Magnolia Petroleum Co., Madison St., Beaumont, Tex. 

Wm. G. Baker, Jr., American Enka Corp., Lowlands Plant, Morristown, Tenn. 

A. L. Keeler, Socony Vacuum Oil Co., Paulsboro, N. J. 

A. V. Novak, E. I. duPont deNemours & Co., Orange, Tex. 

T. H. Pierson, Corn Products Co., Argo, ill. 

Subcommittee on Instrument Mechanic Training 

George A. Larsen, Chairman, The Texas Company, Lockport, III. 

Clyde W. Braswell, Monsanto Chemical Co., Texas City, Tex. 

Rollin H. Briggs, Dow Chemical Co., Midland, Mich. 

A. C. Cobb, Magnolia Petroleum o., Madison St., Beaumont, Tex. 

John H. Cuthbert, United States Steel Co., Chicago, Ill. 

George N. Ehly, Atlantic Refining Co., Philadelphia, Pa. 

J. N. Franklin, BoWater Newfoundland Pulp & Paper Mills, Ltd., Corner Brock, 
Newfoundland 

Kenneth Goldring, Polymer Corp., Sarnia, Ontario, Canada 

Malcolm B. Hall, The Foxboro Co., Foxboro, Mass. 

H. A. Harrington, East Berne, N. Y. 

John Johnston, Jr., E. I. duPont deNemours & Co., Wilmington, Del. 

John Josenhaus, Corn Products Co., Argo, Ill. 

Martin J. Ladden, Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 

Wm. Pugsley, The Hays Corp., Michigan City, Ind. 

Subcommittee—Instrument Maintenance Clinic 

J. C. Groenewegen, Chairman, P. 0. Box 211, Torrance, Calif. 

Robert Day, Vice Chairman, Convair Aircraft 

Burton Hubbard, Vice Chairman, 1292 East 3rd Street, Pomona, Calif. 

Robert Angell, 3934 Walnut Ave., Long Beach 7, Calif. 

F. Edmonds, 451 Strafer St., Cincinnati 26, 0. 

Ed Ford, Foxboro Co. 

Wm. Troutman, Richfield Oil Co. 

Glen Wilson, Southern California Gas Co. 

L. White, Wilshire Oil Co. 


D4.—Testing Instrumentation 

H. F. Rondeau, Chairman, Research Lab., Bybarry Rd., Huntingdon Valley, Pa. 

Ss. ty ay Vice Chairman, Taylor Instrument Companies, 95 Ames St., Roches- 
ter 1, N. Y. 

C. E. Fry, Westinghouse Electric Corp., Switchgear Div., East Pittsburgh, Pa. 

Subcommittee Testing Instrumentation General: 

Richard P. Wehrle, Chairman, International Harvester Co., 2626 W. 31st Bivd., 
Chicago 8, III. 

Subcommittee Instrumentation G Measurement Below 80°K 

John T. Harvell, Chairman, Arthur D. Little, Inc., Cambridge 42, Mass. 

N. S. Rasor, North American Aviation, Inc., Downey, Calif. 

Subcommittee Strain Measurements: 

D. J. DeMichele, Chairman, General Electric Co., Schenectady, N. Y. 

Mack R. Mulkey, ARO, Inc., Gas Dynamics Facility, Tullahoma, Tenn. 

John F. Potts, Oak Ridge National Laboratory, P. 0. Box P, Oak Ridge, Tenn. 

Subcommittee Vibration Measurement: 

V. J. McDonald, Chairman, University of Illinois, Urbana, III. 

Glenn N. Krouse, Krouse Testing Machine Co., 573 E. 11th Ave., Columbus 3, 0. 

Subcommittee Instrumentation in Research G Development: 

0. L. Linebrink, Chairman, Battelle Memorial Institute, 505 King Ave., Columbus, 0. 

= Balleisen, Southwest Research Institute, 8500 Culebra Rd., San Antonio 6, 

ex. 

W. G. Countryman, The Bristol Co., Waterbury, Conn. 

Subcommittee Temperature Measurement 

H. R. Karp, Chairman, McGraw-Hill Pub. Co., New York, N. Y. 


DS.—Analysis Instrumentation: 

T. C. Wherry, Chairman, Phillips Petroleum Co., 117 N. Johnstone, Bartlesville, Okla. 

a Kratochvil, Secretary, Phillips Petroleum Co., 117 N. Johnstone, Bartlesville, 
a. 

Subcommittee on Sampling Systems 

C. G. Fellows, Chairman, Carbon & Carbide Co., South Charleston, W. Va. 
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Subcommittee on Mass Spectrometry 

John G. Hutton, Chairman, General Electric Co., Schenectady 5, N. Y. 

Subcommittee on Process Control Systems 

R. L. McCarthy, Chairman, E. I. duPont deNemours & Co., Wilmington 98, Del 

Subcommittee on Industrial Ph Measurement and Control 7 

Henry J. Noebels, Chairman, Beckman Instruments, Inc., Fullerton, Calif. 

Subcommittee on Radio Frequency Spectrometry 

Martin Packard, Chairman, Varian Associates, 611 Hausem Way, Palo Alto, Calif 

Subcommittee on Optical Analysis : 

V. N. Smith, Chairman, Shell Development Co., Emeryville, Calif. 

Subcommittee on Chemical Methods of Analysis 

Marvin D. Weiss, Chairman, Hoke, Inc., South Dean St., Englewood, N J 

Henry Landsberg, Consolidated Engineering Corp., 300 N. Sierra Madre Villa, Pag. 
dena 15, Calif. : 

W. N. Greer, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa, 

Subcommittee 1955 Analytical Instruments Clinic 

E. J. Goff, Chairman, Beckman Division, 2500 Fullerton St., Fullerton, Calif, 


D6.—Inspection and Gaging 
John A. Harrington, Chairman, DoAll Co., Laurel Ave., Des Plaines, III. 
F. Howard Oberlin, United States Steel Co., Pittsburgh, Pa. 


D7.—! nstrumentation for Production Processes 

~ te Pond, Chairman, Taylor Instrument Companies, 95 Ames St., Rochester } 
Thomas H. Pierson, Secretary, Corn Products Refining Co., Argo, Ill. 

Chemical Industries Subcommittee 

Fred Trapnell, Chairman, 510 E. 10th St., Greenville, N. C. 

P. S. Buckley, E. I. duPont deNemours & Co., Orange, Tex. 

L. D. Cipriano, Monsanto Chemical Co., 800 N. 12th Bivd., St. Louis, Mo. 

Fred L. Harbough, 1437 Indiana Ave., Flint 6, Mich. 

R. E. Tarring, 745 Sidney Ave., Malverne, N. Y. 

Food Industries Subcommittee 

G. Petit, Chairman, Barber-Colman Co., P. 0. Drawer 99, Rockford, Ill. 

J. B. Anderson, H. J. Heinz Co., P. 0. Box 57, Pittsburgh 30, Pa. 

R. G. Beverly, Food Machinery & Chemical Corp., P. 0. Box 1120, San Jose 8, Calif 
David Campbell, Campbell Soup Co., Camden, N. J. 

LeRoy Clardy, Swift Co., Chicago 9, III. 

F. B. Jewett, Jr., General Mills, Inc., Minneapolis 1, Minn. 

Beverage 'ndustries Subcommittee 

— McKnight, Chairman, Minneapolis-Honeywell Regulator Co., Philadelphia 4 


a. 
E. — . + ag Industrial Engineering Research Corp., 525 East Woodbine, Louis 
ville 8, Ky. 
Charles Hanft, F. & M. Schaeffer Brewing Co., 430 Kent Ave., Brooklyn, N. Y. 
Metals Subcommittee 
J. W. Percy, Chairman, U. S. Steel Corp, Lincoln Highway, Kearny, N. J. 
J. J. Horner, Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa. 
Nuclear Industries Subcommittee 
R. C. Mann, Chairman, General Electric Co., P. 0. Box 535, Idaho Falls, Id. 
E. D. Dihel, General Electric Company, Knolls Atomic Power Lab., Schenectady, N. Y, 
Richard S. Hammond, 2102 Putnam, Richland, Wash. 
C. A. Mossman, Oak Ridge National Lab., Carbide & Carbon Chemicals Co., Oa 
Ridge, Tenn. 
Paper Industries Subcommittee 
James Upson, Chairman, Union Bag & Paper Co., Savannah, Ga. 
Louis G. Good, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 
Petroleum Industries Subcommittee 
Lou Gess, Chairman, Minneapolis-Honeywell Reg. Co., Philadelphia 44, Pa. 
Robert R. Click, Magnolia Petroleum Co., Dallas 8, Tex. 
T. M. Hoffman, Humble Oil & Refining Co., Baytown, Tex. 
Kenneth Ruhl, El Paso Natural Gas Co., El Paso, Tex. 
Harvey Schilling, Magnolia Petroleum Co., Beaumont, Tex. 
Power Plant Industries Subcommittee 
H. H. Johnson, Chairman, Consolidated Edison Co. of N. Y., Inc., New York 3, WN. Y. 
R. C. Austin, Detroit Edison Co., Detroit 26, Mich. 
Arthur E. Eriksen, Bechtel Corp., 101 California St., San Francisco 11, Calif. 
James K. Mawha, Ebasico Services, 2 Rector St., New York 6, N. Y. 
Pharmaceutical Subcommittee 
J. W. Beardsley, Chairman, The Upjohn Co., P. 0. Box 831, Kalamazoo 99, Mich. 
Robert W. Carter, Sterling-Winthrop Research Institute, Rensselaer, N. Y. 
Rubber Industry Subcommittee 
R. N. Wilson, Chairman, Kelly Springfield Tire Co., Cumberland, Md. 
Textiles Industries Subcommittee 
Earl Seagrave, Jr., Chairman, Celeanese Corp. of America, Charlotte, N. C. 
Ralph Fishburn, Minneapolis-Honeywell Reg. Co., Philadelphia 44, Pa. 
Ernest Lee Griggs, E. I. duPont deNemours & Co., Chattanooga, Tenn. 
Liaison between Texas A G M and CIPP 
Charles D. Holland, Agricultural & Mechanical College of Texas, College Station, Tet. 


D8.—Instrumentation for Transportation 

John J. McDonald, Chairman, Consolidated Engineering Corp., Chicago 1, Ill. 
Carl Canfield, 14355 Burbank, Van Nuys, Calif. 

William Kneen, 443 E. Sycamore Ave., Glendora, Calif. 

T. C. Schroeder, Westinghouse Air Brake Co., Union Switch Div., Swissvale, Pa. 


D9.—Biological and Medical Instrumentation 

Dr. Raymond Jonnard, Chairman, Paterson General Hospital, Paterson, N. J. 

B. P. McKay, Secretary, University of Tennessee Medical Units, Memphis 3, Tenn. 

Dr. Robert Bowman, National Heart Institute, Bethesda, Md. 

Dr. David Drabkin, College of Medicine, University of Pennsylvania, Philadelphia, Pa. 

Dr. Chas. L. Fox, New York Medical College, Flower & Fifth Ave Hospitals, Ne 
York, N. Y. 

Leslie A. Geddes, Medical School, Baylor University, Houston, Tex. 

Dr. Otto Glasser, Cleveland Clinic, 2020 East 93rd St., Cleveland 6, 0. 

K. R. Knoblauch, Minneapolis-Honeywell Reg. Co., Philadelphia 44, Pa. 

Dr. Harold J. Morowitz, National Heart Institute, Bethesda, Md. 

Dr. D. B. Morrison, Univ. of Tenn. Medical Units, Memphis 3, Tenn. 

Walter Slavin, American Instrument Co., Silver Spring, Md. 

Subcommittee on Local Sections 

Dr. Alfred Henley, 11009 Kenilworth Ave., Garret Park, Md. 

Subcommittee on Publicity 

Dr. Arthur E. MacNeil, University of Buffalo School of Medicine, Buffalo, W. ' 

Howard R. Johnson, 650 Maple Ave., Collingwood, N. J. 

Subcommittee on Joint Conference with the AIEE and IRE 

J. E. C. Askin, Scientific Inst. Dev. Labs., 2711 W. Flournoy St., Chicago 12, Ill. 

Dr. Arthur E. MacNeil, Univ. of Buffalo School of Medicine, Buffalo, N. Y. 


D10.—Meteorological Instrumentation 

G. M. Rolls, Chairman, 703 Ludiow St., Tokoma Pk. 12, Md. 
Leo S. Craig, Monmouth Electric Co., Neptune, N. J. 

J. E. Dinger, Naval Research Lab., Washington 20, D. C. 

C. Harmantas, 9304 Adelaide Dr., Bethesda 14, Md. 


D11.—Nuclear Radiation : 5 
Richard W. Johnston, Chairman, U. S. Atomic Energy Commission, Washington 
D. C. 
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TECHNICAL DIVISION COMMITTEES (Continued) 


ice Chairman, Federal Civil Defense Adm., Washington 25, D. C. 
oF ee Oak Ridge National Laboratory, Oak Ridge, Tenn. 
 L. Collins Victoreen Instrument Co., Cleveland 14, 0. 
0. Wyckoff, National Bureau of Standards, Washington 25, D. C. 


R. A. Lowe, Tracerlab, Inc., 130 High St., Boston, Mass. 


—Geophysical Instrumentation 
H a Chairmen, Shell Development Co., Houston 25, Tex. 
Dale F Leipper, A & M College of Texas, College Station, Tex. / 
Erich Schonstedt, Schonstedt Engineering Co., 927 Pershing Drive, Silver Spring, Md. 


zoe 


_ ical Properties Measurement ; 
tc , ae, ace International Harvester Co., Chicago 9, Ill. 
Theodore W. Lashof, National Bureau of Standards, Washington 25, D. C. 
Richard A. Minard, Brookfield Engineering Laboratories, Inc., 249 Cushing St., 
Mass. ‘ 
nana Wendl, Jr., Westinghouse Electric Corp., East Pittsburgh, Pa. 


-— autical Instrumentation : rs 
+ Sopaen, Chaieenan, Industrial Eng. Corp., 425 E. Woodbine, Louisville, Ky. 
Lt. Col. Louis Schaffer, Secretary, Director of Technical Supply, Eglin Air Force 


Base, Fla. , 
tical Flight Test Subcommittee 
Gamer J. Gabriel, General Dynamics Corp., Fort Worth, Tex. 


é ta Handlin; 
~- Se Canoe, Seta Standard Car Mfg. Co., Hammond, Ind. 
Richard Wend:, Secretary, Westinghouse Electric Co., East Pittsburgh, Pa. 
Bernard A. Artz, Jackson & Church Co., P. 0. Box 203, Patuxent River, Md. 
F. L. Fox, Electro Data Corp., 620 N. Lake Ave., Pasadena, Calif. 
P. 0. Huss, University of Akron, Cuyakoga Falls, 0. 
D. C. Little, 422 F Street, White Sands Proving Grounds, N. M. 
S. Kaufman, Shell Oil Co., 3737 Bellaire Bivd., Houston 25, Tex. 
bcommittee : 
gy tm Chairman, Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa. 
Isaac Auerbach, Burroughs Research Center, Burroughs Corp., Paoli, Pa. 
Scientific Data Handling Subcommittee ; 
James C. Hosken, Chairman, Arthur D. Little, Inc., West Cambridge, Mass. 
tion Subcommittee 
ae Lafeawhtz, Chairman, Case a of Technology, Cleveland 6, 0. 
mittee—1955 Computer Clinic ; 
a) Gam, Chairman, Minneapolis-Honeywell Reg. Co., Philadelphia 44, Pa. 


D16.—Heating and Air Gontiosing 7: ; 
N. J. Janisse, Chairman, Johnson Service Co., 507 Michigan St., Milwaukee 2, Wis. — 
Edgar Andrews, Minneapolis-Honeywell Reg. Co., Wayne and Windrim Ave., Phila. 


44, Pa. 
J. A. Duebel, Prefex Corp., 500 W. Oklahoma Ave., Milwaukee 1, Wis. 
R. A. Hegberg, Powers Regulator Co., 3400 Oakton St., Skokie, III. 
S. W. Miller, John J. Nesbitt, Inc., Philadelphia 36, Pa. 
P. 0. Penn, Penn Controls, Inc., Goshen, Ind. 
L. C. Plaehn, Barber-Colman Co., 914 N. Broadway, Milwaukee 2, Wis. 
S. P. Soling, York Corporation, York, Pa. 


RECOMMENDED PRACTICES COMMITTEE 


Steering Committee: 

A. V. Novak, Chairman, E. I. duPont deNemours & Co., Orange, Tex. 

A. F. Sperry, Secretary, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 
J. G. Kerley, 496 Piermont Ave., Hillsdale, N. J. 

Liaison to SAMA: 

HH. Gorrie, Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland 10, 0. 
Liaison to ASME—IRD: 

R. E. Clarridge, Taylor Instrument Cos., 95 Ames St., Rochester 1, N. Y. 
RPA, Procedure: 

A. F. Sperry, Chairman, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 
A. V. Novak, E. I. duPont deNemours & Co., Orange, Tex. 


RP-1, Thermocouples and Extension Wire: 
Ward Percy, Chairman, United States Stee! Corp., Lincoln Highway, Kearny, N. J. 
I. Van Blerkom, Secretary, Weston Electrical Inst. Co., Tagliabue Div., Newark, 


bo 

W. E. Boyle, Shell Oil Company, Wood River, Ill. 

R. J. Cushing, General Electric Co., 40 Federal St., West Lynn 3, Mass. 

V. DiCicco, Foxboro Co., Foxboro, Mass. 

R. H. Gray, Esso Research and Engineering Co., P. 0. Box 121, Linden, N. J. 

Donald Robertson, Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa. 

G. E. Van Vessem, The Bristol Co., Waterbury, Conn. 

a ame Minneapolis-Honeywell Reg. Co., Brown Inst. Div., Philadelphia 
, Pa. 


RP-3, Head Type Meter Auxiliaries: 
C. A. Prior, Chairman, Diamond Alkali Co., Cleveland, 0. 
Carl Werstler, 43 Signal Hill Bivd., E. St. Louis, Ill. 


RP-4, Control Valve and By-Pass Instailation Practices 
C. W. Bates, Chairman, Humble Oil & Refining Co., Baytown, Tex. 
M. K. Andersen, Carbide and Carbon Chemicals Co., Texas City, Tex. 
H. C. Givens, LaGloria Corp., Falfurrias, Tex. 
.M. Jones, The Texas Company, Port Arthur, Tex. 
E. D. Mattix, Cities Service Refining Corp., Lake Charles, La. 
R. L. Nichols, Magnolia Petroleum Corp., Beaumont, Tex. 
J. A. Parker, Shell Chemical Corp., Houston, Tex. 
- R. Proctor, Pure Oil Res. & Dev. Labs., Crystal Lake, Ill. 


RP-5, Instrument Flow Plan Symbols 

. E. Hostedier, Chairman, Foster Wheeler Corp., 165 Broadway, N. Y., N. Y. 
Ag ye ne Malcolm W. Black & Co., 41 East 42nd St., N. Y., N.Y. 
ie rawford, 704 Hopeton Rd., Westover Hills, Wilmington, Del. 
cc Hanson, Esso Research & Eng. Co., Linden, N. J. 
= Huckman, The Foxboro Co, 420 Lexington Ave., N. Y., N. Y. 
. + A. Irving, Taylor Instrument Cos., 30 Rockefeller Plaza, N. Y., N. Y. 
We jacDonald, S. Morgan Smith Co., York, Pa. 

- D. Ross, Harris D. McKinney, Inc., 12 S. 12th St., Philadelphia, Pa. 


yh Pneumatic Control Circuit Pressures 
nn (epee, Chairman, Lago Oil & Transp. Co. Ltd., Aruba, N. W. I. 
+ (mee Jr., Lago Oil & Transp. Co. Ltd., Aruba, N. W. I. 

A. Davidson, Lago Oi! & Transp. Co. Ltd., Aruba, N. W. I. 


— 


"So. 


M 
S. A. Johansson, Lago Oil & Trans 
F p. Co. Ltd., Aruba, N. W. I. 
- e recpman, Lago Oil & Transp. Co. Ltd., Aruba, N. W. I. 
AS ‘arned, Lago Oil & Transp. Co. Ltd., Aruba, N. W. I. 
» S. MacNutt, Lago Oii & Transp. Co. Ltd., Aruba, N. W. I. 
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K. H. Walker, Lago Oil & Transp. Co. Ltd., Aruba, N. W. 1. 
W. 0. Weber, 366 Pine Lane, Haworth, N. J. 


RP-8, Outside Instrument Protective Cabinets 
S. J. Richard, Chairman, The Rust Engineering Co., Frick Bidg., Pittsburgh, Pa. 


RP-11, Mercury Handling 

A. V. Novak, Chairman, E. I. duPont deNemours & Co., Orange, Tex. 
R. M. Brent, B. F. Goodrich Chemical Co., Port Neches, Tex. 

J. W. Hammond, Humble Oil & Refining Co., Houston, Tex. 

R. F. Minkus, E. I. duPont deNemours & Co., Orange, Tex. 

L. P. Skinner, E. I. duPont deNemours & Co., Orange, Tex. 


RP-12, Wiring for Hazardous Locations 
F. Maltby, Chairman, Fielden Instrument Corp., 2290 N. Fourth St., Philadelphia, 


a. 
C. E. Bragg, Standard Oi! Co., 125 & New York Ave., Whiting, Ind. 

Warren E. Carlson, Corn Products Refining Co., 201 N. Wells St., Chicago 6, Ill. 
Harold Crouch, Eastman Kodak Co., Rochester, N. Y. 

Howard Ecker, Minnesota Mining & Mfg. Co., 900 Fauquier Ave., St. Paul, Minn. 
W. Howe, The Foxboro Co., Foxboro, Mass. 

Walter Jacobson, Bristol Co., Waterbury, Conn. 

R. M. McCarron, Leeds & Northrup, Philadelphia, Pa. 

A. V. Novak, E. I. duPont deNemours & Co., Orange, Tex. 

R. R. Proctor, Pure Oil Res. Labs., Crystal Lake, III. 

Robert Robinson, Fiuor Corp., Box 7030, E. Los Angeles, Calif. 

A. F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 

C. A. Taylor, Sinclair Refining Co., 3500 Indianapolis Bivd., E. Chicago, Ind. 

N. A. Tornblom, Appleton Electric Co., Wellington Ave., Chicago 13, III. 

Ernest F. Upton, Jr., Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 

Ralph Webb, Carbide and Carbon Chemicals Co., Charleston, W. Va. 


RP-13, Instrument for Corrosive Services 

a Mehnert, Chairman, Colgate-Palmolive-Peet Co., 105 Hudson St., Jersey City, 
. d. 

L. H. Anderson, 149 Maple St., Metuchen, N. J. 

N. B. Bartelson, 48 Kempshall Ter., Fanwood, N. J. 

W. Jensen, Moore Products Co., H & Lycoming Sts., Philadelphia, Pa. 

John Kelly, Calco Chemical Co., Bound Brook. N. J. 

J. C. Koch, Conoflow Corp., 2100 Arch St., Philadelphia, Pa. 

Frank Oley, Scientific Design Co., 2 Park Ave., N. Y., N. Y. 

F. Schindler, 65 Kenmore Rd., Pinecrest Acres, Stoughton, Mass. 


RP-14, Primary Elements for Head Meters 

R. L. Galley, Chairman, 4986 Marmol Drive, Woodland Hills, Calif. 

R. F. Angell, 3934 Walnut Ave., Long Beach 7, Calif. 

G. G. Gallagher, The Fluor Corp., Ltd., 2500 S. Atiantic, E. Los Angeles, Calif. 

C. B. Nolte, 1031 S. Pasadena Ave., Pasadena, Calif. 

Robert Tobi, Los Angeles Harbor Jr. College, 1111 Figuiroa St., Wilmington, Calif. 


RP-15. Head Meter Installation and Calibration 

S. H. Mitchell, Chairman, Humble Oi! Co., Baytown, Tex. 

F. S. Becker, Sun Oil Co., 8 Forest Ave., Claymont, Del. 

J. B. Dederick, The Foxboro Co., Foxboro, Mass. 

F. D. Dodge, Minneapolis-Honeywell Reguiator Co., Philadelphia, Pa. 

W. D. Jung, Catalytic Construction Co., 1528 Walnut St., Philadelphia, Pa. 

Ralph C. Kimble, American Viscose Co. 

V. A. Pardo, United Engineers & Constructors, Inc., 1401 Arch St., Philadelphia, Pa. 
H. J. Smith, United Engineers & Constructors, Inc., 1401 Arch St., Philadelphia, Pa. 
Henry S. Tanner, Bailey Meter Co., Cleveland, 0. 


RP-16, Variable Area Meters 

W. A. Crawford, Chairman, 704 Hopeton Rd., Westover Hills, Wilmington, Del. 
Seymour Blechman, Fischer & Porter Co., Hatboro, Pa. 

D. N. Brooks, Brooks Rotameter Co., Lansdale, Pa. 

W. A. Diament, Devicengineering Co., 1701 Walnut St., Philadelphia 3, Pa. 

S. G. Ketterer, Schutte & Koerting Co., Cornwells Heights, Bucks County, Pa. 


RP-18, Instrument Signals and Alarms 

J. E. Read, Chairman, E. I. duPont deNemours & Co., Newark, Del. 

C. B. Anderman, Armstrong Cork Co., Lancaster, Pa. 

A. Adler, United Engineers & Constructors, 1401 Arch St., Philadelphia, Pa. 
J. L. Hammond, Girdler Corp., Louisville, Ky. 

R. C. Kimball, American Viscose Co., Philadelphia, Pa. 

J. Ward, 111 E. Roosevelt Ave., Wilmington Manor, New Castle, Del. 


RP-20, Instrument Specifications 

Glen G. Gallagher, Chairman, The Fluor Corp., Ltd., 2500 S. Atlantic Bivd., Los 
Angeles 22, Calif. 

Martin W. Adcock, Union Oil Co. of Calif., 1660 W. Anaheim, Wilmington, Calif. 

William Carmack, The Fluor Corp., Ltd., 2500 S. Atlantic Bivd., Los Angeles 22, 
Calif. 

George W. Coleman, American Potash & Chemical Corp., 3030 W. 6th St., Los 
Angetes 5, Calif. 

Elliott A. Cranch, 1128 East Lexington Drive, Glendale, Calif. 

Charles Dempsey, Crosby Steam Gage & Valve Co., Inc., 5346 Jillson St., Los 
Angeles, Calif. 

Henry C. Earle, Annin Co., 6570 Telegraph Rd., Los Angeles, Calif. 

Francis V. Lyle, The Dow Chemical Co., Midland, Mich. 

Norton K. Wolfe, C. F. Braun & Co., 1000 S. Fremont Ave., Alhambra, Calif. 

Al J. Fink, Taylor Instrument Cos., 2455 Riverside Drive, Los Angeles, Calif. 

Robert B. Grant, Minneapolis-Honeywell Regulator Co., Los Angeles, Calif. 

Robert F. Morrison, The Ralph M. Parsons Co., 510 W. 6th St., Los Angeles, Calif. 

Robert E. Rogers, Jr., The Foxboro Co., 2307 E. 8th St., Los Angeles, Calif. 


RP-21, Positive Displacement Meters 
J. E. White, Jr., Chairman, Black, Sivalis & Bryson, Inc., Houston, Tex. 


RP-22, Preferred Instrument Cut-out Dimensions 

J. G. Kerley, Chairman, Shell Oil Co., Inc., 50 West 50th St., N.-Y., N. Y. 
D. M. Boyd, Jr., Universal Oil Products, 30 Algonquin Rd., Des Plaines, III. 
A. F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 

F. H. Trapnell, 2407 Delaware Ave., Wilmington, Del. 


RP-23, Instrument Ranges 

A. H. Fowler, Chairman, Carbide and Carbon Chemicals Co., Oak Ridge, Tenn. 
E. C. Hutchinson, Apt. 307, 240 N. Purdue, Oak Ridge, Tenn. 

D. C. Toomb, Jr., Highland Drive, RFD No. 3, Clinton, Tenn. 


RP-25, Materials for Construction for Radiation Instrument Service 
E. S. Day, Jr., Chairman, General Electric Co., 761 Bidg., Richland, Wash. 
W. A. Richards, General Electric Co., 761 Bidg., Richland, Wash. 

. R. Brooks, E. I. duPont deNemours & Co., Newark, Del. 

. Kaveckis, General Electric Co., 703 Bidg., Richland, Wash. 
Hammord, General Electric Co., 1704-F Bidg., Richland, Wash. 

. Wilde, General Electric Co., 761 Bidg., Richland, Wash. 

. Clemetson, General Electric Co., 761 Bidg., Richland, Wash. 
Woodward, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
Isenhour, Carbide and Carbon Chemicals Co., Oak Ridge, Tenn. 

. Farshind, Goodyear Atomic Corp., P. 0. Box 628, Portsmouth, 0. 


RP-26. Frequency Response Specifications 
F. H. Winderkamp, Chairman, 9 Vyron Rd., Orange, Tex. 
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S WE MEET TOGETHER in Los Angeles to attend the 

technical sessions of ISA and the Cooperating Societies, 
and to visit the many exhibits at the Shrine Exposition 
Hall, it is immediately apparent that another successful 
year has been recorded in the history of ISA. The efforts 
of the Los Angeles Host Committee, the Exhibit Manager, 
the ISA National Office staff and concerned Society members 
and committees have produced a conference and exhibit 
comparable in every way with the 1954 show. Other areas 
of Society activity show gains of the same magnitude. 


The JSA Journal, first published by the ISA as a publica- 
tion of the Society in January, 1954, is well into its second 
year. A marked improvement has been made by Charles 
Covey and his staff. Several new departments and innova- 
tions have been incorporated. The advertising volume on a 
contractual basis has increased 100 per cent in approximate- 
ly seven months. It is expected that another year will be 
required to attain a completely self-sufficient status. How- 
ever, the planned additions to the Journal staff will provide 
a source of continuing improvement in technical articles 
which will increase its value to readers and advertisers. 


The membership of the Society has not increased at the 
rate expected. As of August 1, 1955, the total membership 
is 8890, with approximately ten percent of this number in 
inactive status. New membership has been steady and con- 
sistent. Five new Sections (Memphis, Pensacola, Mojave 
Desert, Richmond-Hopewell and San Diego) have been 
chartered and several others are imminent. Potential for 
new Sections indicates at least five additional geographical 
areas wherein interest is high. The 1955 membership cam- 
paign produced six Sections which increased their member- 
ship by 25 percent. One member enlisted 41 new members 
in a six months’ period. 


Of marked significance is the increased number of local 
Section special meetings attracting regional attendance. 
These meetings, which include exhibits, symposia, technical 
papers, banquets and training sessions, fill a vital role in 
ISA activities. They make it possible for many members 
who cannot attend a national conference and exhibit to par- 
ticipate in these education events and personally discuss 
common problems with members outside their own Section. 


Executive Director W. H. Kushnick has visited 20 Sec- 
tions during his first year with ISA and has attended double 
that many committee meetings. The Executive Board as- 
signed the responsibility for completion of a Manual of Op- 
erations to the Executive early in the year and, to accumu- 
late operational data, it has been necessary for Bill Kush- 
nick to work closely with the many Society Committees. 
He has also met frequently with Fred Tabery, and the 
Executive Board to make all arrangements for the Los An- 
geles Conference and Exhibit. Four formal Board meet- 
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By Warren H. Brand, President 


ings and one informal Board meeting have been held. Cop 
tractural arrangements for management and space have 
been made by the Executive Director for the 1956 Cop 
ference and Exhibit in New York City and for the 197 
Conference and Exhibit in Cleveland. Philadelphia has 
been selected as the 1958 site, with the West Coast recom. 
mended for 1959. 


The control report procedure and accounting methods 
now in use provide a more adequate, current level of ip 
formation than previously available. The Treasurer, Exect- 
tive Board and Finance Committee receive monthly a 
nancial and statistical control report. These permit con 
stant budget comparison and 1955 operations will yield the 
surplus predicted. The budget for 1956 shows a healthier 
condition with substantial increase to surplus. 


Service to Sections and members with improvement in 
representation on the governing bodies has been a goal 
during this year. To this end, numerous visits to Sections 
have been made by the elected officers. In addition, are 
vised constitution and By-Laws has been studied, prepared 
and recommended by several committees and the Executive 
Board. The ISA Council will act upon the revisions at its 
meeting in Los Angeles. 


This year marks a turn in the path of progress of the 
Society. Growth in complexity of function with increase it 
overall scope made necessary the transfer of responsibilities 
to a full-time Executive Director. The past months have 
proved the advantages of coordinated publication, confer 
ence, exhibit and membership programs — all under com 
mon direction. 


The present status of technical aspects of ISA to ind: 
cate a great challenge and opportunity. There is every ret 
son to believe that exceptional prograss can be made. With 
the present national office organization the next few years 
will permit more emphasis on technical goals for the mei 
bers of the Society at all levels and in every field of interest 


Annual Council Meeting 
Tuesday, 4:00 P.M. 


Major items on the agenda include the Presi- 
dent’s Report, action on the proposed changes to 
the Constitution and By-Laws, Officers Reports, 
Executive Director’s Report, Nominating Com- 
mittee Report and election of officers, Honors 
and Awards Committee approvals, Special Com- 
mittee Reports, approval of the budget and new 
business. | 
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National Officer Nominees 
For Terms Beginning 1956 





Robert T. Sheen 


T ITS ANNUAL MEETING, held 

this year in Chicago, April 30, the 
national ISA Nominating Committee 
made a final selection of nominees for 
National Offices. The four gentlemen 
named here are well-known for their 
activity in ISA affairs. They will be 
presented by the Nominating Commit- 
tee Chairman, Nathaniel B. Nichols, to 
the Annual Council Meeting, Septem- 
ber 13th. 


For President: (One-year Term) 


Robert T. Sheen, National ISA Sec- 
retary, 1954-55, and immediate Past 
President of the Philadelphia Section 
was nominated for President for the 
1956 term. He also served as national 
ISA Vice President 1952-53. Mr. Sheen 
is a consulting chemical engineer and 
received his BS Ch.E. in 1931 from 
Lehigh University and Ch.E. in 1936. 
Early in his career he was associated 
with Monsanto Chemical Company in 
Alabama. He is President of Milton 
Roy Company, Philadelphia, manufac- 
turing engineers of controlled volume 
pumps, and Chairman of the Board, 
Chemical Pump & Equipment Corpora- 
tion, New York City. Mr. Sheen is 
author of numerous papers on indus- 
trial water and waste treatment, liquid 
chemical feed systems and instrumen- 
tation, and holds a number of patents 
on chemical pumps and automatic 
chemical feed systems. He holds mem- 
berships in the American Institute of 
Chemical Engineers, American Chemi- 
cal Society, American Society of Test- 
ing Materials, National Society of Pro- 
fessional Engineers. Member of Alpha 
Sigma Phi fraternity, Manufacturers 
Golf & Country Club, Philadelphia. 
He holds a private aviators pilot 
license. His office is located at 1300 
E. Mermaid Lane, Philadelphia 18, Pa. 


September 1955 


Richard N. Pond 


For Vice President: 
(For 2-year Term) 


Richard N. Pond, Chairman of the 
Committee on Instrumentation for the 
Production Processes, 1954-55, was 
nominated for Vice President. He is Di- 
visional Sales Manager for Taylor In- 
strument Companies, Rochester, N. Y., 
and in charge of sales to the pe- 
troleum industry, canning industry 
and Laboratory Instrument Supplies. 
Mr. Pond received his B.S. in Ch.E. 
from the Clarkson College of Tech- 
nology, N. Y., in 1941. Upon gradua- 
tion he entered employment in the 
Taylor Application Engineering De- 
partment and worked there for eight 
years, devoting his time to application 
of instruments to the petroleum and 
chemical industries. He is a member 
of the Rochester ISA Section, the 
American Institute of Chemical Engi- 
neers, and the American Chemical So- 
ciety. 


For Vice President: 
(For 2-year Term) 


J. Ward Percy, nominated for Vice 
President, is Chairman of the Ther- 
mocouples and Thermocouple Wire 
subcommittee of the Recommended 
Practices Committee. He is also a 
member of two other ISA Committees 
— D-7 and Education. Mr. Percy was 
born in Port Huron, Mich., raised in 
Monroe, Mich., and graduated from 
public schools in that city. He studied 
at the U. S. Military Academy and at 
Michigan State College where he re- 
ceived degrees in 1923, 1926 and 1929. 
Mr. Percy worked as a metallurgist 
at Olds Motor Works, United Alloy 
Steel Corp., Central Alloy Steel Corp., 
and Republic Steel Corp., and since 


J. Ward Percy 





William G. Brombacher 


1935 at the Fundamental Research 
Laboratory, U. S. Steel Corp., Kearny, 
N. J. For some years he worked as a 
physicist and consultant to 27 plants 
on problems involving heating and 
rolling practice, furnace design, com- 
bustion and temperature measurement 
and control. Mr. Percy is a member of 
the New Jersey Section ISA and AISE, 
AIEE and NSPE. He serves on na- 
tional technical committees of some of 
these organizations. He was a mem- 
ber of the Army Reserve for 15 years 
prior to World War II. From 1942- 
1945 he was on active duty in the Ord- 
nance Department, U. S. A., Research 
and Development Division. 


For Secretary (For 2-year Term) 


Dr. William G. Brombacher named 
for the office of Secretary retired from 
the National Bureau of Standards as 
Chief Mechanical Instruments Section 
and now serves NBS as a special con- 
sultant, after 35 years’ service. He is 
a Past President of the Washington 
Section and immediate past Chairman, 
Society Structure and Planning Com- 
mittee. Dr. Brombacher attended 
Lake Forest College for undergraduate 
and graduate work, receiving his M.A. 
in physics in 1917. He continued his 
studies at Johns Hopkins University 
in 1919 and received his Ph.D. in 1922; 
the same year he joined the NBS staff. 
He serves as a member of the ISA 
Journal Editorial Board until 1956. 
He has also served on the ISA Execu- 
tive Board and last year completed a 
term as Chairman of the Instrument 
and Regulation Division of the Amer- 
ican Society of Mechanical Engineers. 
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Looking Ahead With ISA 


By Robert T. Sheen, 


Presidential Nominee for 1956 


T IS WITH DEEP APPRECIATION 

that I acknowledge the honor of be- 
ing named ISA’s Presidential Nominee 
for 1956. In 
anticipation of 
serving our So- 
ciety in that 
high office, I am 
outlining 
my aims and ob- 
jectives for ISA 
next year. Build- 
ing on what has 


been so well 
done during our 
nine previous 





years and count- 
ing on approval 
of the new Constitution and By-Laws, 
I look forward to the opportunity of 
leading ISA to still higher achieve- 
ments. With the combined help of our 
members, our Sections, our Committees 
and our Executive Board, I am con- 
fident that these enlarged objectives 
can be attained for greater service to 
ISA members, to the instrument indus- 
try, and to our nation as a whole. 


Based on your expressed needs, and 
continuing with some of the work that 
has been previously planned, I propose 
programs for the coming year to in- 
clude: 


1. Increased service to members through 
(a) Formation of Technical Divisions. 
(b) Regional Conferences and Exhibits in- 
cluding a variety of clinics. 
(c) Strengthening the ISA Journal and other 
published materials. 
(d) Additional educational films on various 
phases of instrumentation and control. 
(e) Nationally sponsored training courses. 
(f) Nationally sponsored research projects. 
2. Increased service to Sections through 
(a) Assistance with speakers for programs. 
(b) Guides for Section organization manuals. 
(c) Guides for local membership campaigns. 
(d) Guides for increasing member interest. 
(e) Guides for budgeting and accounting. 
(f) Guides for local publicity. 
3. Organization clarification through 
(a) Manual of Society Organization Struc- 
ture. 
(b) Operating Guide for Committees and 
fficers. 
4. Long term Financial Planning through 
(a) Three-year forecasts of cash and expense. 
(b) Simplified accounting procedures. 
(c) Frequent review of financial progress. 
(d) Long-term investment program for sur- 
plus. 

. Wider public recognition of ISA through 
(a) Contacts with schools and universities 
to feature courses in instrumentation. 

(b) Public relations publicity on the role 
of instrumentation and ISA in our 
economy. 

(c) Increased collaboration with other scien- 
tific and technical societies. 

(d) Increased activity in standardization on 
a national basis. 

(e) Closer relationsh‘ps with trade associa- 
tions of insi: ament manufacturers. 

(f) Direct-mail publicity about ISA to the 
ehief executives of instrument making 
and using companies 


uw 
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Increased Service To Members 


Any ISA member is interested in the 
Society to the extent that it benefits 
him in terms of his education, train- 
ing, contacts and ability to improve his 
work. ISA must render a strong serv- 
ice function. Most of us, although en- 
gaged in the broad technology of in- 
strumentation, are nevertheless inter- 
ested in specialized segments within 
the whole. The establishment of Tech- 
nical Divisions in the areas now cov- 
ered by the Technical Committees 
would serve as excellent communica- 
tion media for a member’s interest in 
a specific field. This will also open a 
greater opportunity for individual 
service to the Society. 


Regional and topical spring meet- 
ings are proposed, sponsored by these 
specific divisions and possibly spon- 
sored in turn by the Sections within 
one geographical district. Different 
divisions may meet from time to time 
in different districts and one district 
spring meeting might well cover two 
or three technical divisions. Small 
topical exhibits may be planned in con- 
junction with these meetings. Obvious- 
ly this will require careful study be- 
fore a complete program can be pre- 
sented. By the establishment of spring 
meetings and regional exhibits it will 
be possible to visit areas now consid- 
ered too small for our large annual 
meeting, with attending benefits to 
those individual members who may 
not be able to attend an annual nation- 
al meeting. With the new Constitu- 
tion and By-Laws taking effect in No- 
vember 1956, planning can proceed 
during the year to schedule the first 
spring meeting, possibly in 1957. This 
subject on the formation of technical 
divisions and spring meetings is now 
being studied by the Society Structure 
and Planning Committee. 


The ISA Journal has come a long 
way in a relatively short time and to- 
day, its technical excellence is unques- 
tioned in the field of instrumentation. 
The Journal, however, must be con- 
tinuously studied to effect still further 
improvements. Various features can 
be included that will result in greater 
interest and service to the member- 
ship. 


Increased Service To Sections 


The Sections and Membership Com- 
mittee have been most active during 





the past year. Their program has beg 
geared to reach a new high of aggigp 
ance to the Sections. Programs ap 
being prepared to assist Sections with 
their financial budgeting and wi 
their programming. From time to time 
some Sections, both large and small 
report difficulty in meeting they 
financial needs with available funds 
Other Sections experience no difficulty 
in this respect. By pooling and 
changing information on what consti 
tutes a good financial program for, 
Section, greater service to the Se 
tions will be possible. Some Sections 
also need assistance in preparing pro 
grams and in securing speakers, train 
ing films and training aids. Help is 
desired for both the technical pr 
grams and for the training of the ip 
strument technician and _ instrumet 
maintenance man. These service needs 
will not be overlooked. 


Organization Clarification 


Over the course of the past fe 
years, practically all committees # 
well as the officers of the Society har 
prepared written descriptions of their 
functions in relation with others i 
the Society organization. Some ove 
lapping and misunderstanding of a 
thority and responsibility for officers, 
committee chairmen, and committe 
men was apparent. Now that we have 
a new Constitution and By-Laws, it 
will be possible to prepare a Master 
Operating Manual, with objective 
clearly defined, for the guidance of it 
coming officers, the committee chait 
men and members. Our Executive Di 
rector, Mr. William H. Kushnick, @ 
expert on management problems, i 
guiding us in this important progral 


Long Term Financial Planning 


We have had an excellent budge 
submitted to us for 1956. A request 
has now been made to our Finan 
Committee to extend its cash flow all 
budget studies on a long term basis 
for not less than three year period 
These financial forecasts can be mod 
fied each year in order to provide ® 
with a better understanding of i 
long range programs on finances. 2 
addition, alterations of the progral® 
can be made, when necessary, in # 
cordance with our financial ability ® 
carry them forward to completi@ 
Our national office has instituted? 
number of simplified accounting PD 
cedures and these, coupled with mo 
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Looking Ahead With ISA 
(Continued from Page 428) 


realistic budgeting and controls estab- 
lished within the past year will con- 
tinue to give improved accuracy in the 
financial guides furnished to your 
Executive Board. 


Educational Program and 
Public Recognition of ISA 


Much can be accomplished in the 
proad educational field in instrumenta- 
tion and vontrol engineering. One of 
our challenges in this direction is to 
impress our students in the schools 
and universities with the rewards in 
store for them in the instrumentation 
and control field. Your Educational 
Committee is charged with much of 
this responsibility and considerable 
progress has been made and is being 
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The Conference and Exhibit is a 
climax to the year’s efforts and our 
officers and committees respond by 
summarizing their work, even though 
the year officially ends October 31. In 
the same spirit, I take the editorial 
liberty of this column to highlight 
my personal reactions to the associa- 
tions and experiences which I have 
had since coming to ISA in December, 
1954. 


First let me pay tribute to the un- 
tiring efforts of the many work-horses 
in the interests of the Society, both 
in the Sections and in the National. 
Without their sacrifice of personal 
time and without their competent de- 
votion to ISA our progress would be 
trivial. All societies have a core of 
such volunteers, but the proportion in 
ISA is very much higher than I have 
found elsewhere. 


Let me also pass a deserving bou- 
quet to my office staff who patiently 
oriented me into the traditions and 
practices of our Society. Their ca- 
pacity for work, and their loyalty to 
ISA are nowhere surpassed. 


With this supporting team of vol- 
unteers of professionals, my task of 
business management has been made 
easier. Yet our needs to strengthen 
what we have undertaken and to in- 
augurate new services have been fac- 
tors of available time. To meet our 
1955 Budget limitations we pared the 
office staff to the minimum. The op- 
portunities for added income in 1956 
will permit some extra staff help to 
enable us to increase the services to 
our Sections and members. 


My first year has been a period of 
consolidation. I hope that our efforts 
to improve the National Office records, 
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planned by them in this field of en- 
deavor. The work of our Recom- 
mended Practices Committee is receiv- 
ing increased acceptance in industry 
and in the work of other technical 
and scientific societies. 

These objectives, as broadly outlined 
are the proposed objectives of all mem- 
bers of ISA. Specific assignments of 
work on many of these objectives has 
already been made to many of our com- 
mittees. Other portions of these pro- 
grams are yet to be assigned and your 
comments, suggestions and cooperation 
in formulating these programs and in 
the work necessary to carry them for- 
ward will be welcomed. The success- 
ful attainment of these objectives is a 
goal which will result in increased 
benefits for the entire membership. 


FUTURE ISA MEETINGS 
Sept. 12-16, 1955 


Instrument-Automation Conference and Ex- 
hibit, Shrine Auditorium and Convention Hall, 
Los Angeles, Calif. 


Sept. 27-28, 1955 

Second Annual Instrument Fair sponsored by 
the Central Keystone Section will be held at 
the Hershey Community Club, Hershey, Pa. 
Write W. Nagorny, 737 Fahs St., York, Pa. 


October 28-29, 1955 

1955 Symposium on “Automatic Control Loops 
Electronic or Pneumatic?”, Philadelphia 

an, Penn Sherwood Hotel, Philadelphia, 
a. 


November 7-9, 1955 

Three day Institute on commercial air condi- 
tioning to be held at the University of Wis- 
consin. Sponsored in cooperation with the 
University of Wisconsin, by the D-16 Commit- 
tee on Instrumentation for Heating and Air 
Conditioning. Write N. J. Janisse, Chair- 
man, 507 E. Michigan St., Milwaukee 2, Wis. 


November 14-16, 1955 

Eighth Annual Conference on Electrical Tech- 
niques in Medicine and Biology sponsored by 
AIEE, IRE and ISA. Shoreham Hotel, Wash- 
ington, D 





1956 ISA Conference and Exhibit Slated 
for New York City September 17-21st 


ISA’s 11th Annual Instrument-Auto- 
mation Conference and Exhibit will be 
held September 17-21st, 1956 in New 
York City. More than 75,000 square 
feet of booth space will be available 
to ISA Exhibitors on the first two 
main floors of the new Coliseum. 


Fred Tabery will again be the Ex- 
hibit Manager and he will open an 
office in New York City to be close 
at hand for what is expected to be the 
biggest ISA show of all. 


The New York Coliseum is located 
in the Columbus Circle area at about 
59th Street and Ninth Avenue. It is 





to speed-up the replies to members and 
sections, to assist the various national 
committees and boards, to administer 
economically the Society’s budget and 
similar basic services, have added a 
bit more respect for the headquarters. 


My major aims for the oncom:ng 
years are to assist the leadership of 
our Society in advancing our technical 
prestige as an additional service to 
our members and as a public relations 
service to our Sections. The oppor- 
tunities for ISA to be better recognized 
nationally and internationally as a 
prime-mover in the extension of the 
know-how of instrument measurement 
and control are relatively untopped as 
yet. With the aid of our instrument 
industry leaders and with the assist- 
ance of the instrument using manage- 
ments, ISA officers and committees can 
make 1956 a year of extraordinary 
achievement — the kind that yields 
high satisfaction in being identified 
with ISA. 


Bel Kiednted 


convenient to all subways and surface 
transportation, and but a few minutes 
from Grand Central and Pennsylvania 
Stations and from the great majority 
of the larger hotels. Times Square 
and the theatre district are also a 
short distance from the Coliseum. 


The new structure has been designed 
to be ideal for exhibits. It will be com- 
pletely air conditioned and lighted to 
perfection. There will be off street 
loading with unloading docks and 
freight elevators directly accessible, 
and truck access to each exhibition 
floor. Escalators will supplement the 
stairs for easy movement between 
floors for the visitors. A _ two-level 
underground parking garage will ac- 
commodate the exhibitor’s and the 
public’s cars. This ultra-modern and 
mammoth exhibit hall now under con: 
struction will be ready in the late 
spring of 1956 and ISA will be one of 
its very early openers. 


Hotel facilities are very ample in 
New York City and commitments have 
already been made with the Conven- 
tion Bureau to reserve thousands of 
rooms in the nearby hotels. 


The Conference activities are being 
planned on the same expanded pro- 
portions as the exhibit. The tradition- 
al clinics will be repeated in more fre- 
quent schedules, the number of tech- 
nical sessions will be greatly increased. 
New clinics, seminars, workshops, and 
symposia are already being designed. 


To handle this really giant-sized 
event, the Host Committee in 1956 will 
be manned jointly by the New York 
and New Jersey Sections, with New 
York providing the Chairmanship of 
the Joint Host Committee. 
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Messages from Past Presidents 


Instrumentation and the Future 


of Mankind 


By W. A. Wildhack 


President, 1954 


LL AROUND THE WORLD, the rate of scientific 

achievement is accelerating. Each achievement of 
science always rests on many prior discoveries, and in turn 
provides a starting point 
for several new accomp- 
lishments. Not only is 
each new gain the apex of 
a pyramid of further gains, 
but the reaction time is 
changing as well. Scien- 
tific instruments—the uni- 
versal tools of science and 
technology — are them- 
selves increasing in num- 
ber, diversity of function 
and efficiency of operation. 
Their utilization lessens 
the effort and shortens the 
time required for making 
new discoveries in science 
and for the development of 
: new industries and tech- 
nologies. Since these in turn lead to new principles for 
improved instrumentation, the result is a regenerative feed- 
back process contributing to the advancement of intellectual 
and material civilization. 





This process, applied consciously and with great energy 
to the advance of the military arts, is rapidly bringing each 
of the great powers of the world to a command of the 
destinies of all. It is not clear that any stabilizing factor 
exists in this regenerative process of developing and apply- 
ing scientific instruments to automatic detection and con- 
trol of weapons. 


The same regenerative process, occurring as a result of 
the renaissance of learning and the industrial revolution, 
and developing with little conscious direction, has already 
brought some nations to the point of assured (statistical) 
ability to produce material abundance for themselves. Cer- 
tainly the years ahead will see a world-wide extension of 
conscious attempts to gear national economies to this re- 
generative property of science. Whether this process alone 
can lead to a stable world civilization is uncertain. Arti- 
ficial controls may become still more prevalent before a suit- 
able system of automatic economic regulation is found 
which will be acceptable for the long run, or even for the 
next 50 years. The great accomplishments, and the danger- 
ous lack of stability, in both the military and economic 
fields underscore the need for equally rapid and revolution- 
ary advances in the fields of social science, in order that 
man may attain greater understanding of himself and his 
fellows, and of the imperatives of social conduct in the age 
of atoms and automation. From such understanding we 
might hope that stabilizing factors will evolve to smeoth 
the path of progress and minimize social frictions. 


Since physical measurements have played so large a role 


in accelerating physical and biological science, is it not 
logical to expect that the social sciences may also need 
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to develop and apply scientific instruments and precigigg 
measurements to their problems in order to attain the rapid 
growth which our global situaticn demands? The appli. 
tions of physical measurements in determining physiologh 
cal and social characteristics are practically unexplored, by 
there are a few obvious problems. For example, automatic 
recorders and scoring devices can do much to facilitate 
statistical testing of large populations, for opinions, att 
tudes, education, intelligence, aptitudes, etc. Such device 
have already been used to some extent in military training 


The techniques for communication have vastly increased 
but by far the largest part of the communication facilitig 
are used for casual contacts or propaganda and serve only 
partially to provide understanding. Faced by the need to 
develop computers to solve complex and major scale prob 
lems beyond the capacity of human speed and endurance, 
science has developed machines which carry out the rud: 
mentary processes of memory, comparison, selection, and 
correlation. These are some of the elementary functions of 
the human brain and the further development of such de 
vices may make it possible to simulate not only the general 
process by which man thinks, but possibly even more the 
specific process by which a particular man thinks. Also, 
we may conjecture the eventual advent of communication 
devices whereby an individual may sense the thoughts, at 
titudes, and emotions of another. Such developments in in 
strumentation could obviously lead to revolutionary aé 
vances in understanding. 


It would be quite appropriate for the Instrument So 
ciety of America to initiate a conference under joint spol 
sorship with the Scientific Research Council to explore the 
areas where social sciences could profit from the physical 
research instruments and techniques already available and 
to define areas where new types of instrumentation might 
be useful. The ISA Committee on Instrumentation for 
Biology and Medicine has been of significant value in pro 
moting the understanding and utilization of physical it 
struments in the biological areas, and in stimulating c 
operative activities with other organizations. A_ similar 
role might be played by a joint committee concerned not 
only with specific techniques but with defining the fruitful 
areas of instrumentation in the social sciences. 


The ISA should take the initiative in cooperative efforts 
to build the essential bridge of instrumentation betwee 
the physical and the social sciences. 


Past Presidents’ Editorials 


Several of our Past Presidents were unable to prepare # 
message for this September issue and are requested # 
submit an editorial at a later date. We are sorry to report 
that Owen Fairchild (President, 1947) suffered the receil 
death of his wife and is now himself in ill health. Hi 
many friends extend sincere sympathy. 

Albert F. Sperry (President, 1946), R. J. S. Pigott (Pres 
dent, 1950), Dr. Arnold O. Beckman (President, 1952) ané 
Porter Hart (President, 1953) indicate they are interested 
to send editorials at a later time for the JSA Journal. 
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Technical Development of the Society 
By J. B. McMahon 


President, 1951 


HE PROPOSED new Constitution and By-Laws, which 

it is assumed will be adopted by both the Council and 
the Membership, will give the Society much more adaptabil- 
ity to changing conditions. 
As one observes the rapidity 
of change in our field, there 
is definite cause for thank- 
fulness that this ability is, 
or will be, provided for in 
the Society, structure and 
operation. 





With this in mind, it 
seems that now is the time 
to start thinking about ad- 
visable future changes in 
Society makeup and opera- 
tion. For that purpose, the 
Society Structure and Plan- 
ning Committee has ap- 
pointed a subcommittee to 
discuss our technical activ- 
ities, and point out ways to broaden, condense, amplify or 
intensify them as seems necessary to serve our membership 
better. 


One point that has been brought up is that we probably 
need to recognize that there are always two forces tending 
to confict: 


1. The interest of the specialist, who needs to obtain 
as much technical knowledge of his subject as possible. 

2. The interest of the general practitioner, who has to 
synthesize the work of the specialists. 


Neither of these can stay completely in his own sphere. 
The synthesist must call on the specialist for technical 
help, and the specialist must call on the synthesist for 
knowledge of the uses to which his specialized techniques 
will be put. 


Another viewpoint is that it might be considered that our 
membership consists of two broad categories: 

1. The design engineer who is looking for technical 
stimulus, increased professional status and recognition, and 
relatively high-level education on the new tools and tech- 
niques being made available at constantly increasing rates 
—e.g., frequency response, simulation theory, computers, 
data reduction, systems analysis, and so on. 

2. The operating engineers and technicians, who have 
to make the processes and equipment work, and therefore 
want information on operation and maintenance techniques. 


Still a third viewpoint that should be considered is that 
there is a definite difference in needs between the control 
engineer and the measurement engineer. The latter more 
often than not has no feed-back of any kind from the re- 
sults of his measurements (or it is so tenuous or long-drawn 
out that it is not effective), while the control engineer must 
always consider the feed-back effects, whether they come 
about through processes, mechanisms or human beings. 


Considering these varying and somewhat conflicting tech- 
nical needs of our membership, it seems that two initial 
steps towards satisfying them might be made: 


1. Establish the technical activities of the Society on a 
Divisional basis, so that those with a common interest may 
have better channels through which to work. 

2. Establish a Professional Member classification, which 


oa to recognize professional abilities and attain- 
ments, 


_The first of these would provide for a continuity of ac- 
tivity in specific fields that is difficult to attain under our 
present committee structure. The Recommended Practices 
Committee has done so, almost entirely through its own 
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efforts, and it has been notably successful. The Divisional 
basis should be set up to follow the same procedure. For 
instance, a Division of Maintenance and Operation would 
have its own permanent committee structure, its own 
officers, and handle its own papers and programs. 


The second would make it possible for ISA membership 
to mean as much to an individual, professionally, as does 
membership in any of the older, strictly professional 
societies. 


The committee studying this sania has not arrived at 
any hard and fast conclusions or recommendations, and is 
still in the discussion phase of this subject. Comments and 
suggestions by members of all grades, or by any groups, 
will be very welcome. 


New Instruments Data 


By Paul G. Exline 


President, 1948 


EING AN avid science fiction reader as well as an in- 
B veterate scanner of new instrument literature, there are 
times when I approach the point of confusion as to which 
is which. The SF auth- 
ors have me well prepared 
for the exponential in- 
crease in the rate of de- 
velopment of new instru- 
ments and components, 
some of which are awe in- 
spiring in their complex- 
ity, while others are equal- 
ly moving because of their 
stark simplicity. Having 
entered the instrument 
field in time to be fasci- 
nated by the human in- 
genuity exhibited in the 
construction of the Tapa- 
log, | can extrapolate prog- 
ress to the point where 
present day marvels will 
seem but crude and clumsy prototypes of what is to come. 





My confusion does not arise from inability to accept or 
understand the new instruments, but from inability to de- 
termine which is SF and which is just plain F—fact—in the 
literature that is put out about them. As an example, 
an inquiry was recently sent for information on a new in- 
strument which appeared quite promising as a key com- 
ponent in a development under progress. In due time a 
brochure arrived detailing certain specifications and con- 
taining in the descriptive test the bald statement, 
“Hysteresis and creep are unknown.” Could it be possible 
that the manufacturer modestly refrained from further re- 
marks on his revolutionary metallurgical achievement to 
avoid distracting the prospect’s attention from his focal 
point of interest, the new instrument? 


It is inevitable that, in a period of accelerated expansion, 
there must be fierce competition for both old and new 
markets. It is my feeling that the right instrument will 
reach the right market in the quickest and most direct way 
when the manufacturer is able to tell the user precisely 
what the new instrument will do and what it won’t do. 
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membership may justly feel proud of its achievement 


Instrumentation is a Cornerstone 
of Technology 
By Carl F. Kayan 


President, 1949 


N CELEBRATING the 10th Anniversary of the Instru- 
ments Society of America as a national organization, our 
to 
date. As a new-born socie- 
ty, its organization ten years 
ago was regarded by many 
as representing the forma- 
tion of “just another socie- 
ty.” Yet, during its past ten 
and fast-moving years, it 
has proved itself far more; 
it is today a real construc- 
tive influence in the tech- 
nology and practice of In- 
strumentation, embracing all 
its different aspects — and 
this includes the more re- 
cently emphasized field of 
Automation. For its  posi- 
tion and influence in the 
world of technology and in 








with the basic engineering sciences which are 


Superimposed 
on the earlier essential subjects of physics, chemistry, ang 


mathematics. This should be regardless of whether th 
technologist is being trained to serve his profession in g. 
gineering practice per se, i.e. as engineer-practitioner deg). 
ing with design, production, etc., or as an engineer-scientiy 
devoted to research. With increasing demands for space 
in the modern four-year engineering curriculum, ag fo 
humanistic-social studies for example, it has become mor 
and more necessary to crowd out industrial specialties 
This should in no way happen to the subject of instruments 
and automatic control, for as one of the desired require 
ments, preferentially room must be made for it, as by way 
of example, for thermodynamics inclusive of its components 
heat transfer and fluid flow. 


From observations made of engineering educational sys 
tems abroad, it becomes evident that the above viewpoint 
is likewise receiving increased recognition, in the planning 
for example, of modern engineering curricula in differen 


countries of Europe. Considerable interest is shown in the 
possibilities of Automation, a point well worthy of co 
sideration as well as speculation on our part. Automation, 
as associated with instrumentation, might well be con 
sidered a scintillating facet of American productivity; in 
this ISA with its comprehensive membership plays an ae 
knowledged prominent part; we, members, may fee 
justly proud. 


the practice of instrumenta- 
tion, ISA is more and more respected. Truly ISA has come 
of age! 


It is increasingly evident that Instrumentation represents 
one of the cornerstones in the American technological struc- 
ture. As such it must be regarded as one of the really fun- 
damental subjects to be taught in engineering schools, along 


as 














Ne ovember Show SJssue 


In addition to its regular features and 


articles, the November issue of the 


ISA 


Journal will cover, in detail, all the ac- 
tivities of the 10th Annual Instrument- 
Automation Conference and Exhibit in 


Los Angeles, September 12-16. 
Journal will report highlights of 
Technical Sessions, Clinics, 


The 
the 


social ac- 


tivities, meetings and election of officers 
to four of the top ISA posts, as well as 


many other aspects of the Show. 


For 


all those who couldn’t attend the Con- 
ference and Exhibit, and for those who 
did attend, the November Show issue is 


a “must” reference volume of 


mentation and automatic control. 


instru- 


_ Chattanooga Section Forming 


Executive Board approval is expect 
ed in the near future which will grant 
a Section Charter to a group in the 
Chattanooga, Tenn. area. The Chatta 
nooga group is currently in the period 
of formation. 


D-16 Committee Plans 
Three-Day Institute 


On November 7, 8, and 9, the D-l 

Committee on Instrumentation fo 

| Heating and Air Conditioning, in 

| operation with the University of Wit 

consin, will hold a three-day institute 
on commercial air conditioning. 


This institute will cover air cond: 
tioning design, the control of various 
types of air conditioning systems and 
processes, and discussions on coordiné 
tion of design efforts of the control & 
gineer and the air conditioning systel 
design engineers. 


The institute will be open to the pub 

lic. For further information write © 

| J. Janisse, Chairman, D-16 Committe 
| on Instrumentation for Heating and 
| Air Conditioning, 507 East Michiga 
| St., Milwaukee 2, 








Wisconsin. 
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Honors and Awards Committee Nominates 
Richard Rimbach and Manoel J. Behar 
Jor Honorary ISA Memberships 





“Major” Behar 


Richard Rimbach, publisher of /n- 
struments and Automation has been 
nominated by the Houston Section of 
ISA for Honorary membership in the 
Instrument Society of America. Also, 
Manoel F. Behar, Editor Emeritus of 
Instruments and Automation has been 
nominated by the Washington Section 
of ISA for Honorary membership in the 
Instrument Society of America. 


Both nominations have been ap- 
proved by the Honors and Awards Com- 
mittee consisting of William A. Wild- 
hack, Porter S. Hart, and Arnold O. 
Beckman. Both nominations are also 
unanimously approved by the Execu- 
tive Board. Formal approval action 
will be taken by Council. 


Presentation will be made on Wed- 
nesday, September 14th, at the ISA 
Annual Banquet. 


The citation for Mr. Rimbach reads 
as follows: 

For his distinguished activities during more than 
25 years in forwarding the art and science of in- 
strumentation, particularly for his leadership in 
founding the Instrument Society of America, for 
his development of the ISA Instrument Exposition, 
for his services as the first Executive Secretary of 
ISA, and for his contributions to progress in in- 


strumentation as publisher of the Instruments and 
Automation magazine. 


The nominators statement for Mr. 
Rimbach reads as follows: 


“Richard Rimbach was born in New 
York City on December 24, 1895. He 
received his education at the Massa- 
chusetts Institute of Technology and 
at Harvard University. By training 
and experience he is a metallurgist. 
In 1928 he founded Instruments maga- 
zine, and continues to publish it as 
Instruments and Automation. He is 
president of the Instruments Publish- 
ing Company which publishes Instru- 
ment Manufacturing and books on in- 
strumentation. 


Mr. Rimbach was one of the leaders 
m the founding of the Instrument 
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Society of America in 1945-1946; served 
as its Executive Secretary through 
1951; managed its instrument exhibits 
through 1954; and contributed office 
space and services to the Society dur- 
ing its early years. 


He has given generously in time and 
space in his publications to projects for 
the general good. As an example, he 
was a leader in establishing the Gib- 
son Island (now Gordon Research) 
Conference on Instrumentation. 


For his outstanding service to the 
Society and to instrumentation in gen- 
eral, the Houston Section nominates 
Mr. Rimbach for Honorary membership 
in ISA.” 


The citation for Major Behar reads 
as follows: 


For his distinguished role in all activities fos- 
tering the art and science of instrumentaiion 
during the past 30 years, particularly for his 
contribution to the terminology and to the basic 
literature of instrumentation, for his vigorous 
pioneering efforts as editor of Instruments and 
Automation to develop a professional status for 
instrumentation and to found the Instrument 
Society of America. 


The nominators statement for Major 
Behar reads as follows: 


“Major Behar was born in France on 
February 7, 1889. He received his 
education in France, Switzerland and 
England and in this country at the 
Pratt Institute and Columbia Univer- 
sity. After a tour of duty as an officer 
in Army Ordnance during World War 
I and employment by several industrial 
concerns, he became, in 1929, the editor 
of the magazine started by Richard 
Rimbach. He held this position until 
1955 and is now editor-emeritus. 


The “Major” as he is called by his 
friends, has filled a unique position in 
the instrument field due to his talent 
for exposition and his unselfish 





“Dick” Rimbach 


espousal of all projects and causes 
which would forward the art and sci- 
ence of instrumentation, sometimes 
with a fervor and intensity which sur- 
prised the sponsors. He helped great- 
ly with his writing using “Instru- 
ments” as his forum, in establishing 
the Gibson Island Instrumentation 
Conference, now the well-established 
Gordon Research Conference on In- 
strumentation. His advocacy of the 
formation of an instrument society was 
very helpful in bringing about the or- 
ganization of our Society and contrib- 
uted materially to its quick, necessary 
growth. 


Major Behar has been working on 
handbooks on instrumentation for 30 
years, which are distinguished by an 
effort to clear instrument terminology 
and concepts from ambiguity, in effect 
to clarify the fundamentals. His ef- 
forts in this difficult field have met 
with some success. One of his hand- 
books was published in book form in 
1932, a number of others were se- 
rialized in Instruments. Under his 
editorship two handbooks on instru- 
mentation were published in 1951 and 
1954, of which one-half was written by 
him. Their quality reflects his growth 
and that of instrumentation to techni- 
cal maturity. 


Through the years he edited as a 
cherished task the New Instruments 
column of Jnstruments & Automation, 
To this task he brought the ideal of 
adequate technical information in each 
item, a goal often frustratingly un- 
realized in spite of all efforts. 


For his accomplishments and prin- 
cipally for his high ideas for instru- 
mentation, the members of the Wash- 
ington Section have nominated Major 
Behar, the first major prophet of in- 
strumentation, as an Honorary Mem- 
ber of ISA.” 








meetings digest 





President Brand Announces 
Annual Banquet Program 


President Brand announces the fol- 
lowing program for the ISA Annual 
Banquet to be held at the Moulin 
Rouge, Wednesday, September 14th: 


7:30 Social at tables 
8:00 Seating Complete 
8:15 Dinner 


9:30 Formal Meeting 

Introduction of special guests 

Introduction of Board 

Introduction of 1956 Officers 

Award to Honorary Members 

Award to Section Pennant Win- 
ners 

Recognition of Alex Wayne 

Presentation of gavel to Presi- 
dent-elect and response 


10:15 Entertainment and Dancing 


Rocket Society Meets in 
Los Angeles, Sept. 19-21 


The American Rocket Society has 
announced the following program for 
the Fall meeting to be held Sept. 19- 
21, Statler Hotel, Los Angeles, Calif. 
For information contact William J. 
Cecka, General Chairman, care of 
North American Aviation, Inc., Charts- 
worth, Calif. 


Sunday, September 18th 


4:00 p.m.-8:00 p.m.—Registration - Ball- 
room Floor Lobby 


Monday, September 19th 


8:00 a.m. 
Lobby 

9:00 a.m.—12:00 noon—Pacific Balloroom — 
Teehnical Session 

12:30 p.m.-2:00 p.m.-—Golden State Room 
Luncheon Speaker (Donald Douglas) 

2:00 p.m.-5:00 p.m.—Pacific Ballroom 
Technical Scssion 

7:30 p.m.-10:30 p.m.—Disney Studio Tour 
Probably limited to Members 


- Registration —- Ballroom Floor 


Tuesday, September 20th 


8:00 a.m.—Registration 
Lobby 
9:00 a.m.-12:00 noon—Pacific Ballroom 
Technical Session 
12:30 p.m.-2:00 p.m.—Golden State Room 
Luncheon Speaker (Dan Kimball) 
2:00 p.m.-5:00 p.m.—Pacific Ballroom 
Technical Session 
6:30 p.m.-7:30 p.m.—Sierra Room — Cock- 
tails 
:45 p.m.-10:30 p.m.—Pacific Ballroom 
Banquet Speaker (Honorable Trevor 
Gardner) 


Ballroom Floor 


Wednesday, September 21st 


Ballroom Floor 


o 


7:00 a.m.—Registration 
Lobby 

9:00 a.m.-11:30 a.m.—Pacific Ballroom 
Technical Session 

:00 p.m,-5:00 p.m.—-Aerojet General Field 
Trip — Classified 

:00 p.m.-5:00 p.m.—Morris Dam Field Trip 
— Unclassified 
7:30 p.m.-12:00—Golden State Room 

Industrial Movies 

Registration Fee: 
Members of ARS & ASME ...... No Charge 
Armed Forces & Students ....... No Charge 
Py <2. 5ig 64a Ob ae kgaweeewane $5.00 


—_~ 
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Southern California Section 
Of ASME-IRD Schedules 


September 12 Dinner 


Leonard J. Ortino, Director of the 
Southern California Section of ASME- 
IRD announces a dinner meeting at 
Biltmore Hotel, Conference Room 2, 
Monday, September 12 at 6:30 P.M. 
in conjunction with ASME activities 
at the 10th Annual Instrument-Auto- 
mation Conference and Exhibit in Los 
Angeles. This group is sponsoring 
technical sessions on Monday and 
Tuesday afternoon of the Conference. 


Complementing the ISA Analysis In- 
strumentation Committee papers these 
talks will be concerned with Process 
Control of Continuous Product Anal- 
ysis. G. S. Beard, of Foster Engineer- 
ing Co., is program chairman for the 
ASME-IRD meetings at the ISA Con- 
ference. He is assisted by Mr. Ortino. 
Marion D. Giovanni, Chief Engineer 
for Statham Laboratories and Frank 
C. Bumb, Jr., Development Engineer 
for Consolidated Engineering Corp., 
are chairmen for the two sessions. 


Chemical Group Plans 
Christmas Symposium 


Process instrumentation and control 
is the timely subject of the 1955 Christ- 
mas Symposium of the Division of In- 
dustrial and Engineering Chemistry 
of the American Chemical Society 
which will be held on December 29-30 
at Princeton University, Princeton, 
BN. J. 


This symposium will present a cross 
section of current activity in the quan- 
titative treatment of automatic proc- 
ess control and related process dy- 
namics. 


There will be three technical ses- 
sions at which representatives of proc- 
ess industries, engineering firms, in- 
strument manufacturers and education- 
al institutions will describe their work. 
For further information write Leo 
Friend, The Kellogg Co., 75 Maiden 
Lane, New York 38, N. Y. 


ISA President’s Reception 
Sunday afternoon, 
September 11, 1955 


ISA members and their wives 
and guests will have the pleas- 
ure of personally meeting Presi- 
dent Brand and other ISA of- 
ficers at a reception to be held 
Sunday 4:00 P.M., September 
llth, at the Statler Hotel. 


/ 
Two Important Dates 
| 

| To Remember | 
; 
ISA MEMBERS’ MEETING | 
Tuesday, September 13, 1955 
2:00 P.M. | 
Hotel Statler—Golden State Room | 
1. State of Society—Warren 

Brand 


2. Introduction of Executive! 
Board 


| 3. Introduction of nominees to the 
Executive Board 


4. Open Discussion 


5. Adjournment 





ISA COUNCIL MEETING 
Tuesday, September 13, 1955 


4:00 P.M. 
Hotel Statler—Golden State Room 


Instrumentation Conference 
At Louisiana Polytechnic 


The School of Engineering, Lous 
iana Polytechnic Institute, Ruston, 
La., has announced that the Fourth 
Annual Instrumentation Conference 
will be held on its campus November 
3-5, 1955. 


All companies or persons interested 
should contact the Instrumentatio 
Conference Committee, School of Et 
gineering, Louisiana Polytechnic It 
stitute, Ruston, La. 


RETMA Sponsors Symposium 
On Automation Sept. 26-27 


The Radio - Electronics - Televisi 
Manufacturers Association is sponsor 
ing a symposium on automation & 
titled “Electronics for Automation all 
Automation for Electronics,” Septet 
ber 26-27 at the University of Penns 
vania, Philadelphia. 


A particularly interesting evenilé 
session has been arranged for Monday, 
September 26. This will consist of! 
panel discussion on “The Future at 
Automation.” A panel has been ee 
posed of a distinguished group of mt 
well qualified in the fields of manag’ 
ment, education, economics, milital! 
and sociology. This discussion wil 
also encompass audience participatio® 

For further information write JA 
Caffiaux, RETMA, Engineering Dept. 
11 West 42nd St., New York 36, 


ISA Jouti 
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HOUSTON SECTION joint board meeting of incoming aud outgoing officers of that section was 
attended by (left to right, seated): W. B. Rawson, Porter Hart, R. E. Hanson and W. H. Fortney. 
Standing are (left to right); R. E. O'Neil, J. O. Gracy, R. E. Ruges, W. W. Lester, J. F. Draffen, 
M. K. Anderson, G. V. Dorflinger, N. R. Mannon, V. O. McConnell, R. C. King, E. W. Beck, R. L. 
Springfield, T. B. McCranay, J. R. Martin, J. C. Walker, C. G. Albert, E. E. Kleir and R. A. Barnes. 


C. W. Bates is not shown. 


Dow Chemical Co., 


was host for the meeting which also featured 


installation of new officers and presentation of plaques to all past Presidents of that Section 


Montreal Section Announces 
Complete New Officer Slate 


At the June 3 meeting of the Mon- 
treal Section, Robert E. Bark was elect- 
ed to succeed John L. More as Section 
President. Other officers elected in 
that Section on June 3 were: 


Edmund H. Lehmann, Vice Presi- 
dent; J. R. White, Secretary-Treasur- 
er; H. A. Baines, Recording Secretary; 
H. D. Woods, Second Year Director; 
J. E. Oles, First Year Director and J. 
J. Hillen, National Delegate. — J. R. 
White. 


Central Illinois Officers 


E. E. Bensing was elected President 
of the Central Illinois Section at its 
May meeting. Other officers of that 
Section elected were: G. B. Hornback- 
er, Vice President; W. T. Reid, Secre- 
tary and J. W. Mahan., Treasurer.— 
W. T. Reid. 


Columbus Section Hears E. M. Kelly at June Meet 


“Modern Instrumentation and Centralized Control” was 
the theme of a talk given by F. M. Kelly, Assistant Branch 
Manager of The Foxboro’s Detroit office, at the June meet- 


ing of the Columbus Section. 


Mr. Kelly's talk covered the history of the development 
of graphic panel instrumentation, measurement of tempera- 
ture differences with the use of resistance bulbs, measure- 
ment of conductivity difference and Foxboro’s new magnetic 
flow meter. Mr. Keliy illustrated his points with the aid of 


slides. It was the last meeting of 
Volumbus Section.—R. E. Post. 





Tampa Bay Section Hosted 
By Florida Power Company 


The May meeting of the Tampa Bay 
Section was held at the Sarasota 
Steam Plant of Florida Power and 
Likht on May 27. Norman Hart, a 
member of the Section and an em- 
ployee of Florida Power and Light Co., 
gave the opening address and after 
the business meeting he gave an illus- 
trated lecture on the operational 
theory of Bailey Combustion Controls. 


After the lecture a short meeting of 
the local Executive Board took place 
at which programs for the coming year 
were discussed. 





SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of “action” news 
are desired with identifications. 


Houston Section Visits 
Humble Oil & Refining Co. 


Members of the Houston Section 
were hosted with a dinner and guided 
plant tour by the Humble Oil and Re- 
fining Co., Baytown, Tex., on July 29. 


On the tour the members had an 
opportunity to see and discuss a con- 
ventional instrument panel installa- 
tion; a graphic panel installation; 
Humble’s maintenance shops building; 
a mass spectrometer with “Spectro- 
sadic” digitizer and a Van de Graff 
Generator (electron accelerator). 


Stoll Speaks on Flow Control 


Basic methods of flow measurement 
commonly used by industry was Henry 
W. Stoll’s subject for his talk at the 
Oak Ridge May 4 meeting. 


Mr. Stoll, Application Engineer for 
the Taylor Instrument Companies, pre- 
sented equations applying to the de- 
sign of orifice plates, ventri’s and 
other flow measuring devices. Flow- 
meter construction, selection, installa- 
tion and maintenance was illustrated. 
Mr. Stoll concluded his appearance by 
demonstrating various new methods 
for control of liquids and gases.—Earl 
Hutchison. 


Richland Elects Officers 


The newly-elected officers of the 
Richland Section are: W. A. Richards, 
President; J. D. Fogelguist, Vice Presi- 
dent; M. Madzita, Secretary and G. L. 
Gray, Treasurer.—L. EZ. Ziggs. 


NEW EXECUTIVE Board of the Tullahoma Section are (left to 


right) : 


George Sipes, Treasurer; Major Claude Wilson, Vice 


President; John Morreal, Member; Orrin J. Greenwood, Presi- 
dent; Ivan Windsor, Secretry and Ed Phillips, National Delegate. 
Past President Henry T. Chapek was absent from the picture. 
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New Fox River Valley Central Keystone Section 

J J 

Section Officers Named Schedules Instrument Fair 
The Fox River Valley Section has The Central Keystone Section will 
elected the following men for next have its Second Annual Instrument 
year’s officers: William Beckett, Pres- Fair September 27-28. The affair will 
ident; Paul Giesler, Vice President; be staged at the Hershey Community 
John Rudy, Secretary and Howard Club, Hershey, Pa. For further in- 
Patterson, Treasurer.—C. D. Lindwell. formation write W. Nagorny, 737 Fahs 


St., York, Pa. 


Columbus Section Officers 


New officers recently installed in 


Presque Isle Officers 


At a recent meeting of the Presque the Columbus Section are: E. M. 
Isle Section, the following new officers Chandler, President; G. C. Boerstler, 
were elected: Fay H. Catlin, Presi- Vice President; C. B. Tibbits, Secre- 
dent; Frank L. Moore, Vice President; tary and Guy Speaker, Treasurer. 
Alfred J. Johnson, Secretary; Wesley J. O. Mallernee is National Delegate. 
A. Spandenberg, Treasurer; Raymond The Executive Committee has _ ap- 
W. Reynolds, National Delegate and pointed Harry Beckett to assume the 
Allen Davidson, Alternate Delegate. duties of treasurer because Mr. Speak- 
A. J. Johnson. er is being transferred to Minneapolis. 











OFFICIAL JEWELRY | 


OF THE 
INSTRUMENT SOCIETY 
OF AMERICA 


Beautiful Heavyweight 10K Gold Rings 


Onyx Set with ISA Emblem ...$40.00 
Ruby Set with ISA Emblem .... 48.00 
Blue Spinel with Emblem 48.00 


Include ring size and choice of Onyx, Ruby, 
or Blue Spinel setting with order. 


Are You Wearing Your 
ISA Lapel Button? 


ISA members are urged to wear the Society's at- 
tractive gold lapel button designed in the shape 
of the official ISA emblem; inlaid with white 
enamel and approximately one-half inch high. 
Gold-filled button ... . $2.00. Gold-plated but- 
ton... . $5.00. 


TIE CLASP WITH ISA KEY 
AND GOLD-FILLED CHAIN 


A beautifully designed gold-filled tie-clasp is also 
available. The Society emblem is suspended in the 
form of a key and priced at $5.00. 






INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny Ave., Pittsburgh 33, Pa. 
Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 

















Montreal Section Visits 
Paper Mill; Elects Officers 


Officers and members of the Mo. 
treal Section enjoyed an interesting 
visit to the Howard Smith Paper yy 
at Cornwall, Ontario on April 30, Ty 
visit was designed to show the rey 
tionship of the various instrument in- 
stallations as they applied to the mp. 


merous processes. 


Following the plant tour the Sou 
gathered at the Cornwallis Hotel x 
guests of Howard Smith for dinng 
and a short business meeting. 


At the June meeting of the Mo 


treal Section, the following office, | 


were installed: R. E. Bark, President: 
cdmund R. Lehman, Vice Presiden: 
H. D. Woods, Second Year Director: 
J. E. Oles, First Year Director; H. 4 
Baines, Recording Secretary; J, R 
White, Secretary-Treasurer and J, ] 
Hillen, National Delegate. John | 
More is Past President.—C. K. Came 
ron. 


St. Louis Section Elects 
Monaco New President 


At the May Executive meeting of 
the St. Louis Section, Edward Mom 
co was elected Section President effe 
tive June 1. 


Other officers of that Section electel 
were: D. W. Richmond, Vice Pre 
dent; W. G. Lee, Secretary; Roger & 
Brown, Treasurer; John F. Sneath 
Program Chairman; John E. Kindal 
Membership Chairman; John V. Opie 
National Council Delegate and DeWit 
R. Pourie, Alternate Council Delegate 

W. G. Lee. 


Rochester Section Elects 


The officers of the Rochester Se 
tion are as follows: Chairman, E.§ 
Stem, Jr.; Vice Chairman, Georg 
Heller; Secretary, Ralph C. Schwatt 
Jr.; Treasurer, Frank R. Salisbury, 
Program Chairman, Arthur A. Zue 
hike: Constitution Committee Chait 
man, Gerald F. Akins; Membershi 
Committee Chairman, Norman F. Kot 
nig; Social Committee Chairman, Carl 
A. Pearson; National Council Delt 
gate, Alfred P. Harmon, and Geralé 
F. Akins, Alternate National Coun 
Delegate.—W. J. Caldwell. 
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The most interesting thing to most people 


Warren G. Hardy, former sales en- 
gineer for M. N. Aitken Co., Houston, 
and a member of the Houston Section, 





Warren G. Hardy 


has joined the 
staff of Indus- 
trial Instrument 
Corp., Odessa, 
Tex., as sales 
manager. 

Mr. Hardy 
will head the 
I.I.C. sales force 
which has been 
enlarged follow- 
ing a recent na- 
tion-wide expan- 
sion program. 
He is a Naval 


Air Corps veteran of World War Ii 
and a graduate of the University of 


Arkansas with 


degrees in Chemical 


Engineering and Business Administra- 
tion. Mr. Hardy’s experience also in- 
cludes two years as process engineer 
with the Texas firm and four years as 
sales engineer for Minneapolis-Honey- 


well. 


I.I1.C. manufactures a complete line 


of industrial 


meters, 


transmitters, 


recorders, indicators and controls for 


use in measurement 


of differential 


pressures, differential flows and levels. 


George W. Gard, a member of the 


Cleveland Section, 


has been named 


manager of the Municipal Division by 


Fischer & Por- 
ter Company, 
Hatboro, Pa. 
The _ division 
was recently es- 
tablished in 
Cleveland t a 
offer officials of 
city waterworks 
plants the com- 
plete research, 
engineering and 
sales services 
and sewage 
maintained b y 


George w. Gard 





the instrument company. Mr. Gard 
was formerly manager of the Midwest 


Division. 


Everett B. Miller, district Manager 


of The Foxboro Co 


mpany at St. Louis, 


Mo., for the past 14 years has re- 
signed to establish the E. B. Miller 


Company. 


Mr. Miller will specialize 


- a manufacturers representative in 
at area for companies in the meas- 


urement and control fields. 


He is a 


member of the St. Louis Section. 


September 1955 











is Other people 


Nathaniel Brewer, a member of the 
Philadelphia Section, was one of four 
managers promoted to vice presidents 
in charge of 
their respective 
divisions by 
Fischer & Port- 
er Company, 
Hatboro, Pa. 
Mr. Brewer is 
now Vice Presi- 
dent of the Data 
Reduction and 
Automation Di- 
vision. Other 
men promoted 
at the process 
instrumentation 
firm were Louis Aricson, Robert A. 
Stern and Edward Querner. 


Nathaniel Brewer 


The MacGuire Instrument Company, 
Cayce, South Carolina, which is 
headed by William J. MacGuire, a 
member of the 
Savannah River 
Section, was re- 
cently named 
sales and serv- 
ice representa- 
tives of the 
Hammel - Dahl 
Company, Prov- 
idence, R. I. 
Hammel - Dahl 
are manufactur- 
ers of automat- 
ic control equip- 
ment. MacGuire 
Instrument Company will offer the 
complete sales and service facilities of 
Hammel-Dahl engineering and prod- 
ucts in South Carolina, North Carolina 
and part of Virginia. 





William J. MacGuire 


The Russell F. Clark Company, 


Pittsburgh, headed by Mr. Clark, a 
member of the 


Pittsburgh Sec- 
tion, has been 
named sales and 
service repre- 
sentatives of 
the Hammel- 
Dahl Company, 
Providence, R. 
I., manufactur- 
ers of automat- 
ic equipment. 
The Clark Com- 
pany will offer 
the firm’s sales 
and service fa- 
cilities in Penn- 

sylvania and part of West Virginia. 


Russell F. Clark 





E. G. Bailey, chairman of the board 
of directors, Bailey Meter Company, 
Cleveland announced that Paul S. 
Dickey, former 
Vice President 
and a director 
of the company 
has been elected 
Presiaent. Mr. 
Dickey, a mem- 
ber of the Cleve- 
land Section, 
succeeds Robert 
S. Coffin, who 
was elected 
chairman of the 
executive com- 
mittee. At the 
same time Mr. Bailey announced that 
Harvard H. Gorrie, chief engineer and 
also a member of the Cleveland Sec- 
tion, has been 
elected Vice 
President in 
charge of all en- 
gineering activi- 
ties. Mr. Gor- 
rie has’ been 
with the Cleve- 
land since his 
graduation from 
Rensselaer Poly- 
technic Institute 
in 1927. 









Paul S. Dickey 


Harvard H. Gorrie 


B-I-F Pacific, Inc., Berkeley, Calif., 
has announced the appointment of 
Frank D. Brindel, a member of the 
Northern Cali- 
fornia 


a4 








Section, 
to the staff as a 
Sales Engineer. 
Mr. Brindel, 
with eight years 
sales engineer- 
ing experience, 
was graduated 
from the Uni- 
versity of Tulsa. 





Frank D. Brindel 


Frank S. Ward, general sales man- 
ager of Taylor Instrument Companies, 
Rochester, N. Y., has announced the 
appointment of Alvin J. Fink, a mem- 
ber of the Los Angeles Section, as 
assistant regional manager in charge 
of industrial sales operations. He will 
be in charge of sales operations in 
Los Angeles and the Intermountain 
territory. Mr. Fink has been with 
the firm for 30 years. 


R. A. Schoenfeld, a member of the 
Chicago Section and Sales Manager 
of the Wheelco Instruments Division, 
Barber-Colman Company, has _ an- 
nounced that W. J. Parker, formerly 
with the Wheelco Rock Island Illinois 
office will now be associated with the 
Cleveland office. Russell Rederick 
will assume Mr. Parker’s position in 
the Rock Island area. 
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ALBUQUERQUE 
Richard A. Richards, Sandia Corp. 
Liburn Ernest Shaw, Ultradyne Engineering 
Labs., Inc. 
ARK-LA-TEX 
Owen Jenkins, Ark. Fuel Oil Co. 
ATLANTA 
Ewell C. Cantey, Jr., Lockheed Aircraft Corp. 
Pierre M. Hahn, Lockheed Aircraft Corp. 
BALTIMORE 
Harvey M. Braucher, Industrial Research lav. 
Div. Aeronca 
CAROLINA PIEDMONT 
Kent B. Morris, Robert E. Mason Co. 
CENTRAL ILLINOIS 
Henry C. Short, Keystone Steel & Wire Co. 
CHICAGO 
Robert G. Tower, Bristol Co. 
CINCINNATI 
Richard E. Ruckstuhl, General Electric Co. 
W. Vernon Smith, Genera! Electric Co. 
CUMBERLAND 
C. H. Andrews, Jr., Fairchild Aircraft Corp. 
FOX RIVER 
W. C. West, West Instrument Corp. 
HOUSTON 
Robert C. Aitken, Oil & Gas Specialties Co. 
Ross Byron Baker, Dow Chemical 
a “at S. Gray, Tennessee Gas Transmission 
JO. 
Elgin H. Lochte, The Fluor Corp. Ltd. 
INDIANAPOLIS 
Eugene J. Kovalcik, Allison Div., General 
Motors Corp. 
LOS ANGELES 
Floyd E. Bryan, Douglas Aircraft Corp. 
Paul Crowley, B. I. F. Industries Inc. 
John W. Swanson, Lockheed Aircraft Corp. 
Paul L. Deal, Lockheed Aircraft Corp. 
Harvey A. Jenks, Consolidated Engineering 
Corp. 
Donald L. King, Arnold O. Beckman, Inc. 
Mortimer Lee, Lockheed Aircraft Corp. 
John Nelson Linden, Lockheed Aircraft Corp. 
William Agar McConnell, Barton Instrument 
Corp. 
Daniel R. Meyer, Lockheed Aircraft Corp. 
Harvey E. North, Lockheed Aircraft Corp. 
Alfred Robinson, Arnold O. Beckman Inc. 
R. D. Songstad, Lockheed Aircraft Corp. 
Arnold M. Swanson, Lockheed Aircraft Corp. 
Donald C. Teske, Lockheed Aircraft Corp. 
Harold G. Weber, Lockheed Aircraft Corp. 
John H. Raidl, Jr., Black Sivalls & Bryson 
A. P. Williamson, Genisco, Inc. 
LOUISVILLE 
Harry R. Wilson, Aetna Oil Co. 
MOJAVE 
Howard M. Bratt, Bell Aircraft Corp. 
Elwood A. Dintaman, U. S. Air Force 
C, R. Field, Lockheed Aircraft Corp. 
Charles C, Griffin, Convair San Diego 
Robert M. Lee, U. S. Air Force 


NEW ORLEANS 
Robert V. Gildersleeve, John H. Carter Co. 
NEW YORK 
Walter Cornetz, Grumman Aircraft Eng. 
Corp. 


Joseph Gladis, Ebasco Services Incorp. 
Ralph E, Guion, Grumman Aircraft Eng. 


orp. 
Thomas S. Roche, Grumman Aircraft Eng. 


rp. 
Elmer A. Sperry, Jr., Retired 

NORTHERN CALIFORNIA 
Jack H. Coker, Simonds Machinery Co. 
Paul G. Fegley, Westinghouse Air Brake Co. 
Norman Brown, Norman Brown Co. 
Neal P. Campbell, Bailey Meter Co. 
Douglas V. Kelly, Pacific Gas & Electric Co. 
Paul Matthew, Pacific Gas & Electric Co. 
Olav Coln, Bechtel Corp. 
Robert G. Kunz, Black Sivalls & Bryson Inc. 
Douglas Wm. Horstmeyer, Aerojet General 


Corp. 
William M. Smith, Universal Engineering Co. 
PANHANDLE 
William M. Preston, Phillips Petroleum Co. 


PENSACOLA 

E. H. Barclay, St. Regis Paper Co. 

James E. Bromley, Chemstrand Corp. 

Grant Brown, Mobile Plastics Div. Carlisle 
Corp. 

James S. Juba, St. Regis Paper Co. 

A. Robert Major, St. Regis Paper Co. 

Bert F. McNair, Naval Air Station 

Hubert L. Smith, Hollingsworth & Whitney 
Div. of Scott Paper Co. 

Willie Hubert Ziglar, Ingalls Ship Building 
Corp. 
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Sanford L. Patrick, Mathieson Alabama 
Chemical Corp. 

Charles L. Pearce, Mathieson Alabama 
Chemical! Co. 

Conrad H, St. John, International Paper Co. 


RICHMOND HOPEWELL 
Robert W. Park, Sylvania Div., Am. Viscose 
Corp. 


ROCHESTER 
Roger L. Geer, Cornell University 


SAN DIEGO 
Everett K. Ames, Convair a Division of 
General Dynamics 
John J. Conca, Convair 
William A, Dershem, Convair 
Oce A. Dotson, Jr., Ryan Aeronautica! Co. 
Willis H. Fenstermaker, Convair 
Howard W. Harrington, Convair 
Charles F. Hill, Convair 
Gaylord E. Howe, Ryan Aeronautical Co. 
Ralph G. Huff, Convair 
Norman A. Janke, Convair 
Artie E. Lyerla, Convair 
Roy L. Mathis, Jr., Convair 
James L. Payton, Ryan Aeronautical Co. 
Jack Phillips, Minneapolis Honeywell Reg. 


Co. 
Floyd Piper, Convair 
Joseph Niles Roberts, Convair 
John E. Scott, Jr., Scott Instrument Lab. 
Neal R. Straub, Scott Instrument Lab. 
Milford F. Tidmore, Convair 
Elwood L. Whatley, Ryan Aero Co. 
John W. Williams, Ryan Aero Co. 


ST. LOUIS 
Ralph I. Bold, Procter & Gamble Mfg. Co. 
Kenneth W. Buxton, Ralston Purina Co. 
Mark W. Donham, Dow Chemical Co. 
George J. Evans, Republic Flow Meters Co. 
Lyman F, Gilbert, Bailey Meter Co. 
Frank J. Gurskis, Anheuser-Busch Inc. 
Cc, O. Leaver, C. O. Leaver Co. 





Thomas J. Shuff, Monsanto Chemical Co, 
Arthur Tapperson, Jr., Union Electric (p, 
Don C. Walley, Wheelco Instruments pj 
Barber-Colman Co. ; 
SAVANNAH RIVER 
Ollie S. Bradham, Jr., E. I. du Pont 
Nemours & Co. 
Hugh F. Conlon, Jr., U. S. Navy 
Rembert E. Gunter, E. I. du Pont de 
Nemours & Co. 
TOLEDO 
Warren R. Kowalka, Libbey Owens Foy 
Glass Co. 
WASHINGTON 
Mills Dean III, David Taylor Model Basip 
Navy Dept. 
WICHITA 
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e Flight Testing 


1319 Allegheny Ave. 





Just Published 


A Complete Printing of Papers and Discussions of the 


1955 NATIONAL TELEMETERING CONFERENCE 


Held at Chicago, May 18, 19, 20, 1955 


@ Multiplexing Techniques 
@ Data Processing 


@ Telemetry and Remote Control 


224 Pages 


38 Papers By Leading Authorities in the field of Electronics, Communi- 


cations, Aeronautics, Ordnance, Telemetering and Control Engineering 
Mail check for $3.50 


INSTRUMENT SOCIETY OF AMERICA 


to the 


Pittsburgh 33, Pa. 





a 





ISA Jownma 








°° 


ont de 


is Ford 


1 Basin 


ine Co, 
Nemours 
ont de 
ont de 


Nemours 


Pa. 

















oe Douglas J. Pearse, 1695 Bishop Court, 


(0, Ohio 
og 0 SO Miorning, 444 Catawba St., Akron, 


hi 
one Second Tuesday, 8 P.M., 
Club of Akron 


LBUQUERQUE 

— . & <a 
e, 

Bovey fy 1118 Wilmoore Dr. S. E., Albu- 

querque, 

Meeting: Second Thursday, La Cana Rm., Coro- 

nado Club, Sandia Base 


A-TEX (SHREVEPORT) 
— Ww. Md Moore, United Gas Research Labs, 
St. Vincent Ave., Shreveport, La. 
ag Frank W. Horton, !29 Carroll, Shreveport, 


Women's 


1909 Dakota N.E., 


Meeting: First Friday, 8 P.M. 


ARUBA 

Pres. George Segeet. Jr., 
496, Aruba, N.W.| 

Marchant A. Davidson, P.O. Box 452, c/o [eee 
Oil & Transport Co., Ltd., Aruba, W.! 
Meeting: First Tuesday, 7:30 P.M., 
Club 


ATLANTA Tis, 
Pres. Jack Barker, 30! Bona Allen Building, 
Atlanta, Georgia 

Secy. Roy W. Freeman, 27 Clarendon Ave.. 
Avondale Estates, Ga. 

Meeting: Fourth Monday, Dinner 6:30 P.M. ODK 
Barquet Hall, Georgia Tech. 


a 
Pres. Kirk Fallin, 925 Belvedere Ave., Balti- 
more, 


Nid 
sar, . B. Greer, 63! East 36th St., 
Sioelieg: Second Fridav, 8:30 P.M. 
Club 


Lago Colony, Box 


Engineers 


Baltimore 


Enoineers 


BATON ROUGE 

Pres. Paul H. Snarr, 4250 Shelley Avenue, Baton 
Rouge, La. 

Secy. H. E. Sanders, 2325 Jefferson Ave.. Baton 
Rouce, La. 

Meeting: First Monday, 7:00 P.M 


TEMINGHAM 
Pres. A. L. Thomas, Route 2, Box 310, Birming- 
ham, Ala 
Secy. 6. °.  naggaee 1621 34th St.. West, Bir- 
minaham 8. 

Meetina: Fours “Tueedav, 7:30 P.M. 
Research Institute, 917 So. 20th St. 


nue RIDGE (RADFORD, VA.)) 

Pres. Dr. Murphy. P. O. Box 304. Blacks- 
burg, Virginia 

Secy. John C. Talton, Hercules Powder Co., Rad- 
ford, Va. 
Meeting: Last Fridav, Recreation Hall. Radford 
Arsenal, Radford, Va. 


oe 

res W. Engler, G EI 

Sh Weer po. ¢ en. Elec. Co., 40 Federal 

Secy, Robert F Kelsey, Room 832, 80 Boylston 
Boston 16, Mass. 


Aceting’ First Mondav, 99 Club, 99 State St. 
Boston 


Southern 


CAROLINA PIEDMONT (CHARLOTTE. N. Cc.) 


ve: on L. Diehl, 809 Carolona Ave., Harts- 


Secy. Male i i 
Bid. — ws ae 1017 Liberty Life 


Meeting: Second Friday, Coach House Restaurant 


Commat sLtinors (PEORIA. ILL.) 
. B. Bensing, 1710 North St.. Peoria. Ill. 
sey W. T. Reid, 4533 Sameera my gy 


deetina place to be announced. First Wednes 


CENTRAL KEYSTONE 
(YORK, LANCASTER & HARRISBURG) 
~ A. Kohr, 151! Clearview Ave.. Lancaster, 
ll E. H. Myers, 720 Madi A 
Yo 
Meetina: Fourth Tuesday 8 PM, Oak pbs 
Harrisburg alternately. 


CENTRAL NEW YORK (SYRA 
CUSE) 
Ch a Fred Lingel, 712 Summer Ave.. Svracuse. 


ay James Shepard, RD |. 
Fayetteville, N. Y. 
Meeting: First Monday, 8 P.M. ener 6:00 P.M, 


September 1955 


Section Secretaries are urged to check this directory for accuracy. 
place is not given, or meeting data is incomplete, please advise the Journal. 





If meeting 


CENTRAL OHIO VALLEY (PADEN CITY, W. VA.) 
Pres. nag C. Clark, 125 Pollock St., Paden Ciiy 


Ww. 
saer., J. Norman Earle, P.O. Box 163, Pine Grove, 
Ww. 


aie First Tuesday, Dinner, 7:30 P.M., Hi 
way Grill, Rt. No. 2 


CHARLESTON 
Pres. Richard Moses, 7!0 Churchill! Dr. 
ton, W. Va. 
Secy. A. L. Throckmorton, 30/0 Ridgeview Dr. 
So. Charleston, W. Va. 
Meeting: First Monday, Humphreys Pine Room 
1600 Bigley Ave., Dinner, 6:30 P.M., Bus. mtq. 
8:00 P.M. 


CHICAGO 
Pres. D. E. Haase, International Min. & Chem. 
Corp., 20 Wacker Dr., Chicago, Ill. 
Secy. F. E. Ertsman, Rm. 1420 Fisher Bildg., 343 
S. Dearborn St., Chicago 4, Wl. 
Meeting: First Monday, 8:00 P.M., Builders Club, 
4 N. La Salle St., Chicago, Ill. Dinner 6:30 


CINCINNATI 
Pres. William Kalbach, 6924 Madisonville, Marie- 
mont, Ohio 
Secy. F. T. Edmonson, 45! Strafer, Cincinnati, 

io 

Meeting: First Monday, 8 P.M., Dinner, 6:30 
P.M. Engineers Soc. of Cincinnati, Woodburn 
& McMillan 


CLEVELAND 
Pres. Francis Ely, Industrial Rayon Corp., Paines- 
ville, Ohio 
Secy. O. G. Hudson, Jr., Clark Goodman Sup 
ply, Cleveland, Ohio 


Charles 


ne Second Wednesday, 8 P.M., Dinner 
6: 
ee a 

Pres. E. M. Chandler, 1628 Rhoda Ave., Colum- 
bus Snin 


Secy. C. B. Tibbits, 8! E. State St.. Columbus, 
io 
Meeting: Third Thursday, 8:00 P.M. Battelle Audi- 


torium 


CUMBERLAND 

Pres. Victor N. Ricker, Jr.. D. M. Bare Paper 
Co., Roaring Spring, Pa. 

Secy. ro Bapst, 225 Cecelia St.. Cumber- 
land, Md. 

Meeting: Fourth Wednesday, 8:00 P.M., Dinner 
6:30 P.M., Ali Ghan Shrine Country Club, Balti- 
more Pike 


DENVER 
Pres. Lloyd O. Timblin, Jr., 355 Martin Dr.., 
Bouider, Colo. 
Secy. Wendlin J. Wolf, 690 So. Corona St., 
Denver, Colo. 
Meeting: University Hall, Univ. of Denver, no 
reqularly scheduled meeting 


DETROIT 
Pres. Ralph A. Hoxie, 16544 Plymouth Rd., De- 
troit, Mich. 
Secy. Gilbert J. Laile, 852! Cooley Beach Dr., 
Pontiac, Mich. 
Meeting: Third Tuesday, University of Detroit 


EASTERN NEW YORK 
7. H. Robinson, 1028 Pau! Ave., Schenectady, 


_ 2 
Secy. P. E. Diehl, 217 Lansing, So. Schenectady, 
Meeting: First Tuesday, 8:00 P.M.., 


announced 


EDMONTON 
Pres. M. Stewart, 11571 80th Ave.. Edmonton, AIl- 
berta, Canada 
Secy. E. G. McCourtney, 1025! 104th St.. Edmon- 
ton, Alberta, Canada 
Meeting: Time and place to be announced 


SOX RIVER VALLEY 
Pres. Carl Lindwall, 605 Thayer St., Rhinelander 


place to be 


is. 
Secy. we Giesler, Charmin Farner Mills, Green 
Bay, Wis. 
Meeting: First Tuesday, 7:30 P.M., Dinner 6:30 
various locations in state 


HOUSTON 

Pres. R. E. Hansen, Leeds & Northrup, Box 6725 
Houston 5, Texas 

Secv. Glen V. Dorflinger, 45!! Kyle St.. Houston 
6. Texas 

Meeting: Last Monday. 8:00 P.M 
Library Bldq., U. of Houston 


Auditorium 


INDIANAPOLIS 

Pres. Leon Stewart, 5000 W. 8éth St., 
apolis, Ind. : 
Secy. George Bockstahler, 34 S. Capito! Ave., 


Indian- 


Indianapolis, Ind. : 
Meeting: First Tuesday, Dinner, 7:00 P.M. 


KALAMAZOO VALLEY (KALAMAZOO, MICH.) 
Pres. S. D. Hastings, 140 South Ave., Level Park, 
Battle Ae Mich. 

Secy. D. . Rutherford, 8845 Waruf Dr., Kalama- 
200, pre 
Meeting: Fourth Wednesday, Columbus Hotel 


KANSAS CITY ae ‘ 
Pres. Donald D. Baker, 5823 Mission Rd., Mis- 
sion, Kansas 
Secy. Milton J. Duncan, 5/6 E. 70th Terrace, 
Kansas City, Mo. 

Meeting: Second Tuesday, 7:30 P.M., Room 106, 
Science Bidq., Univ. of Kansas City 


LAKE CHARLES (LAKE CHARLES, LA. 
Pres. A. T. Clinger, 3803 Auburn Dr., Lake 
Charles, La. ad 
Secy. W. L. Willoughby, 3508 Louisiana Ave., 
Lake Charles, La. 
Meeting: First Wednesday after last Monday, 
Columbia Southern Recreation Hal! 


a 2 le 
Claude B. spette, 103! So. Pasadena Ave., 
a. 2, 
Secy. Robert Ww. Fulwider, 5225 Wilshire Blvd.. 
Los Angeles 36, Calif. 
Meeting: Dinner meeting, second Wednesday, 
various locations 


LOUSY , 
Pres. Whitney Miller, 1412 Bardstown Rd.. Louis- 
ville 4, Ky. . 
Secy. James Whitehead, 604 West Main St., 
Louisville 2, Ky. 
Meetina: First Monday, 8:00 °.M.. Seagram Au- 
ditorium 


MEMPHIS 

Pres. Nathan R. Mefford, 4897 Gwynne Rd.., 
Memphis. Tenn. : 

Secy. Robert E. Paxton, 3808 Norriswood Ave., 
Memohis !!, Tenn. 

Meeting: Time and place to be anneunced 


MILWAUKEE 
Pres. Monroe F. Boettcher, 3939 N. 
waukee 6 Wis. 
Secy. Fred E. Hoffman, Rt. |. Hales Corners, 
Wis. 
Meetina: Fourth Monday, 8:00 P.M.. ESM Bidg., 
3113 W. Highland Blvd. 


MOJAVE 
Secv. V. J. Horning, 45453 Geroa St.. Lancaster, 
Calif. 


MONTREAL 

Pres. Robert E. Bark, 65-50th Ave. 
Quebec, Canada 

Secv. J. R. White, P.O. Box 68, Sta. B, Montreal 
2, Que., Canada 

Meeting: Last Monday, 8:00 P.M.. Mechanics’ 
Institute 


MUSCLE SHOALS 
Pres. Atherton Hastings, 614 Paxton Rd., Flor- 
ence, Ala. 
Sec. George Megar, Spanish Court, Florence 
Ala. 
Meetina: First Wednesday, 8:00 P.M... TVA Chem 
Enq. Blda. 


NEW JERSEY (NEWARK, N. J.) 
Pres. Soorge W. Gale, 136 Liberty St., New 
York 6 N. 
sory Eliot, R: Hill, 125 Kensington Ave., Plain- 
1e ° 
Meetina: First Tuesday, 8:00 P.M. 
Hotel, Newark, N. J. 


NEW ORLEANS 


17, Mil- 


Lachine, 


Essex House 


Pres. W. H. Watkins, 1665 Duels St.. New Or- 
leans, La. 
Secy. J. C. Earnest, 107 Holly Dr.. New Orleans 
20, La. 
Meeting: Tulane University 
NFW YORK 
Pres. L. E. Sutemen, Jr., 1477 Prospect Ave. 
E. Meadow, L. |! 


Secy. H. B. Britt, 203 Lafayette Ave.. Westwood 
N. 


Meetina: Third Mondav. 7°30 P.M 
House, 38th St. & Madison Ave, NYC 


Midston 


439 


NIAGARA FRONTIER (BUFFALO) 

Pres. George J. Meyers, East River Rd 
Island, N. Y. 
Secy. Clifford C. Barber, 74 E. Hazeltine Ave. 
Kenmore, N. c 
Meeting: Fourth Monday, 8:00 P.M., Dinner 
6:00 P.M., Erie County Technical Institute, Bufta 
lo, N. Y. 


NORTHERN CALIFORNIA (OAKLAND) 
Pres. Robert McAulay, |!77 Temple Dr. 
Martinez, Calif. 
Secy. Claude B. Smith, |0/0 Scotts Lane, Wal! 
nut Creek, Calif. 
Meeting: First Monday, 8:00 P.M. 
Time- and place to be announced 


NORTHERN INDIANA (WHITING) 
Pres. Virginia W. Zugbaum, 425 Connecticut St. 
Gary, Indiana 
Secy. J. Baum Beckman, 7145 Wicker Ave., Har 
mond, Illinois 
Meeting: Second Tuesday, 7:30 P.M., Whiting 
Community Center 


NORTHEAST TENNESSEE (KINGSPORT, TENN.) 
Pres. Clifford W. Garrison, 162! Barnes St. 
Kinqsport, Tenn. 

Secy. S. E. Abernathy, c/o Equipment Sales 

Corp. 341-45 W. Market St., Kingsport, Tenn. 


NORTH TEXAS (DALLAS) 
Pres. R. E. Vickrey, Box 2880, Dallas, Texas 
Secy. D. J. Fair, Box 102/11, Dallas, Texas 
Meeting: Time and place to be announced 


OAK RIDGE 
Pres. A. L. Conner, Easton Rd., Rt. No. |, King 
ton, Tenn. 
Secy. D. S$ Toomb, Jr, Rt. 3, Highland Drive 
Clinton, Tenn. 
Meeting: First Wednesday, 8:00 P.M 
reation Hall 


OGLETHORPE (SAVANNAH, GA.) 
Pres: James E. Overall, P. O. Box 1541, Savan 
nah, Ga. 
Secy. Jolinie A. Rahn, Savannah, Ga 
Meeting: Second Friday, 8:00 P.M. Reddy Kilo 
watt Room, Savannah Elec. & Power Co., Savan 
nah 


Grand 


Ridge Rec 


ge 
Pres. C. H. Yoho, Carbide and Carbon Chemi 
cal Co., P.O. Box 748, Paducah, Ky. 
Secy. John B. Russell, C-710, Room 131, c/o Car 
bide and Carbon Chemical Co., Paducah, Ky. 
Meeting: Third Tuesday, 7:45 P.M., Paducah Jr. 
College Aud. 


PANHANDLE (PHILLIPS, TEXAS) 
Pres. Louis D. Kleiss, Box 322, Phillips, Texas 
Secy. Wayne L. Griffiths, 219 May Bldg., Ama- 
rillo, Texas 
Meeting: Third Tuesday, Dinner, 7:30 P.M., Phil- 
lips Grade School, Phillips, Texas 


PENSACOLA 
Acting Secy. William H. Matthews, P.O. Bo 
1507, Pensacola, Fla. 


PERMIAN BASIN (ODESSA, TEXAS) 
Pres. J. H. Zike, Reef Fields Gas Corp., Vin- 
cent, Texas 
Secy. L. E. Reynolds, P.O. Box 666, Crane, Texas 
Meeting: Second Tuesday, Dinner, meeting at 
8:00 P.M., Lincoln Hotel, Odessa 


PHILADELPHIA 
Pres. R. C. Kimball, 355 Ninth St., 


. Y. Wayne Miller, c/o Cyberno Products 

, 2100 Arch St., Philadelphia 3, Pa. 
Meeting: Third Wednesday 8:00 P.M. 
6:30 P.M., The Elks Club, 1320 Arch St., 
phia, Pa. 


PITTSBURGH 

Pres. Dr. Axel H. Peterson, 4400 Fifth Ave., Pitts 
burgh 13, Pa. 

Secy. Fred D. Marton, 575 Sixth Ave., Pitts 
burgh 19, Pa. 

Meeting: Fourth Monday 
at the University Club 


PORTLAND 

Pres. E. A. Woodworth, Jr., 
Westlinn. Ore. 

Secy. Vernon S. Robyn. Minneapolis-Honevwel 
Regulator Co., 104 S.E. 7th, Portland, Ore 
Meeting: Third Friday, 8:00 P.M., place to | 


announced 


PRESQUE ISLE (ERIE, PA.) 
Pres. Fay H. Catlin, 290! E. Lake Rd. Erie 
Secy. A. J Johnson, 439 24th St.. Erie. F 
Meeting: Fourth Tuesday, 8:00 P.M 


RICHLAND (RICHLAND, WASH.) 
Pres. W. A. Richards, 1939 Hetrick 
Wash. 

Secy. M. Wadzita, 918 Sanford. Richlar 
Meeting: Second ednesday, 7:30 P.M 


ROCHESTER, N. Y. 
Pres _ 3 Caldwell, 


Y. Rslph’ c. "Shwartz, Jr., 
ochester 4 
eting: F th Tuesday, U f Rochester 


Philadelphia 


Dinner 
Philadel 


Dinner and Meeting 


5901 West "A" St 


185 Marlboro Rd R 


904 Granite Bldg 


SABINE-NECHES (ORANGE, TEXAS) 
Pres. R. L. Patton, Box 701, Port Arthur, Texas 
Secy. L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 
Meeting: Fourth Tuesday, 7:30 P.M. 
County Court House, Orange, Texas 


Orange 


SAN DIEGO, CALIF. 
Secy. I. L. LeDue, 1367 Law St., San Diego, Calif. 


SAVANNAH RIVER (NO. AUGUSTA, S. C.) 
Pres. Chas. A. Whitmore, 2203 Wyman St. N 
Aiken, S. C. 

Secy. H. S. Sanders, 109 South Boundry Ave., 
oe 


Aiken, S. 
Meeting: Second Wednesday, 7:00 P.M., North 
Auqusta Amer. Legion Hall 


SARNIA (SARNIA, ONT.) 
Pres. J. L. rn 730 Falfourd St., Sarnia, On 
tario, Cana , 
Secy. R. L. , re 891 Burr St., Sarnia, On- 
tario, Canada 
Meeting: Fourth Monday, 8:00 P.M., YM-YWCA 
SCIOTO VALLEY (WAVERLY, OHIO) 
. M. D. Lowman, 1026 Ruhiman St., Ports 
. Ohi 
>»  e “Healey, 403 Gordon Ave., Waverly 
Meeting: First Monday, Dinner, 6:00 P.M., Wav 
erly First Pres. Church 


SEATTLE 
Pres. Albert W. Wakefield, 6833 47th N.E., Se 
attle 5, Wash. 
Secy. Clarence M. Murray, 5207 4/st Ave. N.E 
Seattle 5, Wash. 
Meeting: Second Friday, 7:30 P.M Bagley 
Hall, Univ. of Washington 


SOUTH TEXAS (CORPUS CHRISTI) 
Pres. J. S. Oswalt, P.O. Box 4067, Corpus Christi 
exas 
Secy. Homer C. Givens, P.O. Box 637, Falfurria 


Texas 
Meeting: First Thursday, 7:30 P.M., Corpus 
Christi Eng. Club, 1522 S. Staples St., Corpus 


Christi 


ST. LOUIS 
Pres. Edward Monaco, 7504 Thelma, St. Louis 
Mc 


2) 

Secy. W. G. Lee, 6935 Ravenscroft Dr., St. Louis 
23, Mo. 

Meeting: First Wednesday after first Monday 
Eng. Club of St. Louis 


TAMPA BAY 


Pres. Alex Kwiser, Tampa Electric Co. 
Fla. 

Secy. Richard W. Wood, 
St. Petersburg, Fla 
Meeting: Time and place to be announced 


Tampa 


Florida Power Co 


TOLEDO 
Pres. Howard Daily, 2443 Lawrence, Toledo, 
Secy. Joseph L. Jacobs, 1426 Queen St., Tole 
Ohio : 
Meeting: Third Tuesday, 8:00 P.M., Edison 
ice Bldg., West Delaware Ave., Toledo 


TORONTO (LEASIDE, ONT.) 
Pres. 
Secy. John W. Huether, 31! Southerland 
Leaside, Ontario, Canada 
Meeting: Fourth Thursday, 8:00 P.M. 


TULLAHOMA (TULLAHOMA, TENN.) 
Pres. O. J. Greenwood, Box 89 R.F.D. 2 F 


homa, Tenn. 

Secy. Ivan A. Windsor, 619 Landers St., 
ville, Tenn 

Meeting: First Tuesday, 7:30 P.M., 
Queen Restaurant 


TULSA 
Pres. R. E. Flikkema, Taylor Instrument Co., 8 
E. 4th St.. Tulsa 5, Okla 
Secy. Oliver L. Clay, = “4128 Walker 
Tulsa, Okla 
Meeting: 7:30 P.M., Rm. 201, Petroleum Se 
Bldg., Univ. of Tulsa 


TWIN CITY 
Pres. D. L. Olson, 757 !7th Ave., N.W., St 
9, Minn. 

Roy Mormon, 
Minneapolis, Mir 
Meeting: 7:30 P M 


WASHINGTON, D. C. 
Pres. Edward C. Lloyd, National Bu 
Standards, Washington, D. C. ‘ 
Secy. Alfred Henley, Amer. Instrument Co, 
8030 Georaia Ave., Silver Spring, Md. @ 
Meeting: Third Monday 8:00 P.M,, Pot 
& E Sts.. N.W,, 


621 East Hennepin 
Dinner, 6:30 P.M, 


Elec. Power Co., 10th 
inqton, D. C 


WAYNE COUNTY (DETROIT) 
Pres. ba iE- Harrison, 649 Kings Hwy., 
levtte 
Secv Clyde Reber, 
Jotte Mic 
Meetina: Second Monday 
S+ Detr -. Mich. 


3644 Chestnut Ave., 
Casadei's, 400 §. 


WICHITA 
Pres. Kenneth Stith, Box 53, Maize, Kansas § 
ecy. Harold T. Noble, Jr., 6110 Oakwood 


Monday, 7:30 P.M. S@ 
Wichita 


WILMINGTON 
Pres. C. R. Otto, 213 West Main St., 
De lawar e 
D. W. Choate, 69 Letitia Lane, Medi 
Meeting rth Tuesday, 8:00 P.M., 


Penna. & Grant Aves, Wilmington 





1954 


@ Data Reduction 
e Pick-ups & Components 
@ Digital Remote Control 


e@ All Weather Flight Control 


1319 Allegheny Ave. 





GOING! GOING! ... Only a few left! 


Complete Papers and Discussions of the 


NATIONAL TELEMETERING CONFERENCE 


Held at Chicago, May 24, 25, 26, 1954 


@ Telemetering Systems 


e Classification of 
Telemetering Systems 


e Analog Remote Control 


@ Information Handling 


27 Papers By Leading Authorities in the field of Electronics, Commun 
cations, Aeronautics, Ordnance, Telemetering and Control Engineerti 


180 Pages 
Mail check for TWO DOLLARS to the 
INSTRUMENT SOCIETY OF AMERICA 


Pittsburgh 33, 





ISA Joo 





